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re~analysis was considered necessary because of unclear .
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raised is whether the WLC data can be used to produce unbiased
estimates of the effects of Head Start. Several forwmal models ¢f Head
Start Evaluation are presented in order to determine the conditions
that would lead to biased and unbiased estimates. The WLC report did
not describe its procedures for selecting children for Head Start and

~control groups. For the re-analysis, the following modifications of

the WLC study were made: (1) use of ungrouped instead of grouped
data, (2) expanded list of socioeconomic and demographic indendent
variables, and (3) inclusion of the Head Start variable in a wmanner
to allow for different effects for children from various ethnic
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1. Background

This report isna re-analysis of the data collected and analyzed by the
Westinghouse Learning Corporation (WLC) and the Department of Educational
Psychology at Ohio University. The WL.C study was the first evaluation of
asnationwide sample of Head Start centers, and it measured the average
impact‘of the program on the cognitive developmeng of children. The study
generally concluded that Head Start had no significant effect on the:test
gcores of the participating children, This conclusion and the methodology
were sharply criticized as soon as the findings were madelpublic, and the
controversy has continued since then.

A re-examination of the study and data is very much in order. There’
are several methodological issues in evaluation research which were not
fully clarified by the WLC study and tﬁe ensuing debates. Also, much of
the data collected, particularly that pertaining to parental and Head
'Start Center characteristics, were not used. As a consequence, opportunities
were missed both to refine the estimate of the effect of Head Start and to
estimate the effects of a qrmber of variables which are interesting in
their own rights. Our re—aﬁaﬁysis has attempted to rectify these gaps and

shortcomings. *

The empirical results we report generally support those of the original

study, although there are additional results which qualify the pessimistic



findings about compensatory education programs. At the same time our
analysis of the methods of the WLC study and of the theory underlying
the estimation model make clear how the data and study design severely
limit the confidence with which the empirical results can be accepted. In

this respect, the criticisms‘of the study, in modified form, are supported.

IT. Principal Findings

1. Methodological issues in evaluation research.

The metHodologicalproblcn1o[obtainingunbiase@nmasuresOf a treatment
effect in the absence of a controlléd experiment is sharply posed in the
WLC study. The problem is made more difficult because the study was forced
to deal with-data collected after the Head Start programs had been com~
pleted, 50 no pre-prégram test scores of educational achievement were
availablef Instead, the design'was based on the following procedure o%
data collection. Neighborhoods where Head Start Centers operated were ran-
dom1y samp1ed and éhildren who did and did not participate in the programs ~--
matched by aco, race, sex, and prior kindergarten attendance -~- were randomly
selected and tested. This sampling progess was replicated for children in
the first, second, and third grades and for a smaller sample of children
who attended full-year Head Start prograns.

The crucial question is the comparability of the Head Start and control
groups. The WLC investigators implicitly argue that the groups are com-
parable in their ability (or, more narrowly, test-taking ability), at
least after controlling for a measure of socio-economic status of the
parents. The criticisms of the study, particularly the well-known article
by D.T. Campbell and A. Erlebacher ("How Regression Artifacts in Quasi~-

Experimental Evaluations Can Mistakenly Make Compensatory Education Look



, Harmful"), assert that the control group had a higher mean ability and that,
as a consequence, there {s a downward bias in the treatment effect,

The critics raise the methodological point that a difference in mean
abi;ity‘between the treatment and contyol population will produce a blas
in the treatment effect, despite matching or regression methods. We
show that a blas 1s not a necessary consequence of the differences in-
population means. In princ¢iple, a bias will not result when the basis for
allocating the subjects to the two groups is known and the alloca;ion
information is used in the regression model. This method of modeling the
selectlon procedure i1s an alternative to a true experiment (with randomiza-
.tion).

We argue that this alternative strategy is not (or should not) be a
special case with no practical significance. The selection procedures are
known (or knowable) to the program administrators, since they have control
over the procedures. The procedures may consist of using pre-test scores,
per capita income of the family, or’some combination of these and other
characteristics as criteria for selections and assignments. Such procedures
will probably result in tﬁe treatment and control groups having different
ability means. However, this disparity in the§groups Qill not produce
a bias in the t;éatmenc effect as long as the selection variables are
included in the model. It is clear, however that the delection procedvres

used by the WLC study are unknown, and therefore the bias issue cannot be

resolved for these data.

2. Empirical Findings

Regression analysis 1s used 1n the reanalysis of the data. The

statistical model is similar to the one used in the Westinghouse study,
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but several modifications have been made. The major changes are that we

use ungrouped rather than grouped data to Increase efficiency, and that we
' s

expand the list of socloeconomic and dermographic independent variables to
¢

é»ver all available variables which should be included in the educational

;ﬁroduction function to reduce the possible bias and to learn about the

educational production process. Also, the Head Start variable is ihéluded
in a manner to allow for different effects for children from:various ethnic
groups and family structures.

The findings of the reanalysis are compatible with those of the
Westinghouse study but differ because of the changes in the structure of
the model. Both summer and full-yéar Head.Start'appear to be effective
for white children from mother—-headed families but ineffective for whites
from two~parent families; a gain equivalent to at least 5 IQ points wasi
found for the white children from mother-headed families who were in the
first, second, and third grades at the time of the study. For all balck
children there was a Head Start effect of about 5 IQ points for the first
grade samples, but there was a zero effect for the second and third grade
samples. The zero effects méy not be indicative of a fading of the immediate
impuact because the children in the three grades were not the same ones and
the Head Start programs may have changed over the threcv-year period. For
both races there was no significant difference found between the effects
of full-year and summer programs. Discriminant analysis was employed to
determine if the Head Start and control groups differ on the socioeconomic
variables avéilable; for most samples there was an insignificant difference
in favor of the controls,

The implications of the findings are that Head Start may be effective

for specific types of disadvantaged children--whites from mother-headed



famllies and children from minority ethnic groups. However, we have not
found full-year Head Start programs to be significantly more effective
. than summer programs; thus the Westinghouse recommendation that summer pro-

grams be replaced by full-year programs appears unwarranted.

3. Further Results

As mentioned above, uée was made of discrﬁﬁinant analysis to measure
the differences between the Head Start and control children. A refinement
of the techniqﬁe for discriminating between the two groups was to obtain

the predicted test score for Head Start children, given thelr characteristics

-- age, sex, soclo-economic background, etc. -- an the assumption that
the;e characteristics have the same effects on the test scores as were
estimated for the control’group. This method provides one measure of how
similar or different the two groups are in the relevant metric of the
analysis; i.e. test scoring ability. The Head Start children were féund
to be lower in predicted mean ability, as measured by test scores, by ﬁbout
five percent ~- in one test by an amount equivalent to 3.8 I.Q. points.
Further analysis 1s given of the effects on educational achievement
and on the Head Start effect on educational achievement of a variety of
socio~economic and demographic variables: race, Mexican-American ethnicity,
socio-economic status of the parents, one parent families, and mothers
working. Except for race and single-parentness, few variables had any
significant interaction effect with Head Start. All the variables usually
had an additive effect in the expected direct%on on test score performance,
and it is interesting to note that the educational and occupational
characteristics of the mother had the largest and most significant effects
among socio-economic variables. Finally, we report results of the effects
QO  of kindergarten experience and assess the generally favorable effect on

test scores of this variable.
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Phit BFFECTS OF HEADR START AND SOCLORCONGILIC STATUS

UGN COGRITIVE DEVELOPMEND OF DISADVANTAGED CHILDREN

& \
Burt 5. Barnow

Unsder the supervisioneol Prolessor glen G, Cain

The Westinghonse Lenning Corporation-Ohio University study was the

‘

tirot cvaluftion oL Head Start carried out on Y national scale to measure

Lhe average itpact of Head Starl uwpon the copnitive and atfective
doveloprent of children. Phe study found that summer programs are in-

ctlvetive end Tallevear programs are enly narpinally effective in

radsing the copattive and aftective developrment of preschoel children,

fhe cvaluation has received: much criticism, This thesis reviews the
coplroversy about the stoudy and reanalyzes the data in an cconomic
Fracework by attespting to incorpor ate Head Start dnto an educational
production fanetion,
. # ' '
One ot the pojor areas o coittygeversy for the stuly concerns

whothor the Weotiuyaot o data can be used to produce unbiased estimates
s

—
.
o

ot nead Srart. The thesis presents several forwal models
cto bt Start o evaluation fo dcterpine comditions which will lead to
Divaned and aehissed eatirates, Tt s determined that specification
crrore i the medel Giuon oan fallible measures of independent variables,
o uneheorvable variablesy will dead to hiased estinates under certain
proocdures, e e lectiap i bdres for the Hewd Start and control groups.,

Ao the seloction procedures ased by the Westinghouse study are unhoown,

e Lias dosue cannot be reselved for the Westinghouse data.
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Regression analysts is usced in the reanalysis of the dyta. The
statistical model is similar to the one used in the sttinghouseistudy,’

Y
but several modifications Have been made. The major changes are that we

use ungrouped rather than groyped data to incrozgy efficiency, and that k\\
we expand the list of socioeconomic and demographic independent variables
’

to cover all available variables which should be includea in ;&e education-
al preduction function té reduce the possible bias and to learn about
the educational production process. Also, the Head Start variable is
included in a manner to allow for differgnt effects for children from

~ various ethnic groups and family structures.

The findings of the}reanalysis are compatible wiﬁﬁ those of the
JMestinghouse study but differ because of the changes iw the structure of
Lh? model. Both summer and full-year Head Start appear to be effective
for white children from mother~headed families but ineffective for wﬁites'
from two-parent familiesy a gain equivalent of at ]casi 5 1IQ pointé was
feund for the white childrep-from mother-hcaded fam{lies who.were in
the first, sccoud,,and third grades at the time of the sfudy. For all
black children there was a Head Start effect of about 5 10 points for
the first grade samples, but there was a zero effect for the second
and third gradf samples. The zero cffcéts may not bhe indicative of a
fading of tite immediate impact because the children in the three grades
were not the sape ones and the Head Start programs may have changed over
the three-vear pericd. For both races there was no significant difference
found between the effogts of full<yenr and summer programs. Discriminant
analysis was emploved to determine if the He#d Start and control groups
differ on the sociceconomic variables available; for most samples

Qo there was no sipgnificant difference., N
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) The implinnnpions of the findings are that Head Start may be
effective tor specific types of disadvantaged children~--whites from
mother-headed families and children {rom minority cthnic groups. How-
ever, we have not found full-year Head Start programs to be significantly

. . , i
more eftféctive than summer pregrams ; thus the Westinghouse recommendation

¢ .

that summer programs be replaced by full-year programs appears unwarranted.
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Chapter L
Introduction

So cruéial is the matter of early growth that we must

make & national commitment to providing all American

children an opportunity for healthful and stimulating

development during the first 5 years of life. (Richard

Nixon, February 19, 1969)

With these words President Nixoé expressed his support for the
concept of early intervention for childrén from disadvantaged back-
grounds, One of the p?incipal programs aimed at aiding these
children has been Head Start. Head Start is a national preschool
education program wggse purpose has been to prepare children from
disadvantaged packgrounds for entrance into formal education fn the
primary grades. The philosophy underlying the program is that one
reason children from disadv&ntaged backgrounds perform poorly in
school, and hence drop out and gcmain impoverished, is that the home
environment does not provideifhe stimulation and amenities found‘in
middle-class homes. By intervening between the ages of three and
five, the program seeks to give these children a "head start” in
their attitudes and cognitive development, and thus break out of the
cycle of poverty. Originally ‘proposed as a pilot project in President
Johnson's "War on Po?erty"'in'l965, the program was greeted with such
astounding popularity that the funding for the first summer programs
was increased from $17 million to $103 million according to Sar A.
Levitan (1969, p. 136). The program has continued to grow, both in

popularity and in size, and it remains as one of the few remnants of the

Johnson Administration's antipoverty program to retain widespread support.
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Although Head Start has been sold to the public mainly on its
contributions to the cognitive development of echildren, the program
has stressed all aspects of children's growth in order to help its
participants break out of the cvele éf poverty. Rdith H.-Grotberg (1969,
p. 1) reports that the seven objectives of Head Start are:

A. Tmproving the child's physical health and phyvsical abilities

B, telping the emotional and socfal development of the child
by encouraging sclf-confidence, spontanefty, curfosity, and
self-discipline

N
¢. luproving the child's mental processes and skills with
particular attention to conceptuat and verbal skills

D, Establishing patterns and expectations of success for the
child which will create a climate of confidence for his future
learning efforts -

E. Increasing the child's capacity to relate positively to family
members and others while at the same time strengthening the
family's ability to relate positively to the child and his
problems '

¥, Developing in the child and his family a responsible attitude
toward soclety, and fostering constructive opportunities for
society to work together with the poor in solving their problems

G, Incrcasing the - sense of dignity and self-worth within the
child and his family

To mect these objectives certain patterns have been cstablished for
Head Start programs. Mast centers provide physical and dental check-
ups to improve the physical health af the children, and, in additioun,
many centers have provided treatment for physical maladies. Most
programs also provide one or twe balanced meals for the children whe
attend, Pargnt participation has been considercdian important part of
the program, and mony centers encourage parents to serve on thé‘paid
staff or as voluntcer;. The, focus on the intellectual development of

children is what has differentiated Head Start from a custodial day
. s

/

s



care program, and has been one of the primary reasons for its
continued popularity.
15*1968, the Office of Economic Opportunity awarded a contract

to ;he Qestinghouse Learning Corporation and Ohio University to

assess Ihe;average impact‘oi Head Start on the cognitive and affective

development of children who had participated in the program during its

first three years. The Westinghouse report was released a year later

and created a major controversy by ‘concluding that gummer Head Start
. was inpffééfTV@, and full-year progrgms ;;}c only marginally effective.

Although the wesginghouse‘stuay Wwis not intendéd.to'bé a definitive

evaluation of Head Start and several more refindd evaluations were

commissioned at the same time, the Westinghouse study is the only major

nat fonal evaluation that has been completed at this time, The negative

findings of the study have cast~doubt oﬁ the usefulness of Head Start as a

AN

tool by which disadvantaged children can increase their cognitive develop- -
” ' o H :
' ment--and eventually increase thelr earning potential-and- break out of the

1
cycle of poverty, .

.
The Westinghouse study has been criticized by government officials,-

Head Start officials, and academicians, Various critics have claimed

that the study asked the wrong questions, the sampling procedures used

wore incérroct, the statistical analysis was incorrect, and the

dinterpretations of the analysis were unsound. The goal of this disser-

tation is to reexamine the controvérsy over the VWestinghouse report

and to reanlayze the data in order to make bétter estimates of the

fffects of ticad Start on the cognitive development of children. Although

enhancing cognitive development 1s only one of the man;‘objectives

of Head Start, we have concentrated on this particular aspect because
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it is the primary one that distinguishes Head Start trom day care

- . ' - . N 2 ~ i £ . o o ; . v -
programs. We do not present a cost-benetit analysis bocause we are not
qualified to place a dollar value on cognitive Hendtits to preschoo,
children,

Although the cvaluation of cducatignal programs has traditionally

been in the realm of psycholopy, in recent years ceonomists have

bécome interested in the tield. Fducation can be viewed as an fovest--

ment in human beings, and a great deal of research has been done by
vconomists in the last ten vears o the area ol what is called human
capital, Preschenl educatien prograns arce similar in oany wavs te the

manpower tralniag proprass that have traditionally beon stuadied by

cconomists. In both types of proprams the participant receives o type
of training which ephances his stock ot human capital; in the case of
manpower trainfug programs the participant learns new skills which

presumably increasc hiis ability to earn income, and a similar arpuvment

B S

can be made Tor education. For training programs and preschool wducation,
scarce vesources are used dn the process, The {tems of interest to

an economist are tinding the vost ctbicient veans of produciag the

Py

trafnioyg and learainy whether or not the benef ity of the training

excevd the costs to mdoe the progvan wortheivile,

Education can thus be vicwed oo an econemic puoeed that prov

iostream of benetits te the recipient, Vhen vicwed dno this mapner it o

v

fogical to try to determine what tie input factors are o the preductien
of education, Samel Bowles (1970, p. 12) defines an eduvational pro-
duction functlon as "the relationship between scheol and student

inputs and a measure of school outyut,'” Thus, one of the geals of this

* )

)

dissertation is to deternine how Head Start should be dcbuded 1ol

e
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vducational production function for primary prade children, Research

concerning educational production functions is still in the early
stages, and there are problems In determining which varfables should

be {ancluded and what functional forms should be used, We have made

1M Pty dAssdmptions ere gecessar I o 54 carry uc u
fmplifylog pti where ue vy 1 rder to carry out our

reanalysis of the Westinphouse data, As Bowles (1970, p. 19) notes,
"The dearth of knowledge voncerning the learning process makes any a
priori specification of form for the educat fonal production relation-
ships particularly difficule.” We have followed Bowles {n using a
tinear functional form in our analysis, but we realize that substantial
resvarch remains to be done in determining the appropriate functional
form.

the dissertation has been divided into six chapters and an appendix,

In Chapter 2 the statistical problesms Invelved in an evaluation of Head

Start are Jdiscunsed in the context of several formal wodels; we demon-

strate how seasurement problesms and the selectien procedure used to
anglen chibdren to the Head Start and contrel ;;r<V\Ap>; can sometimes

lead to bitased cativates of the treatment offect, Chapler 3 rveviews

the tostory of Jthe West inpghouse study and doaclades a deseription of

the inctrutents naod o the analvals, the methoeds of svatistical analy-
afa, the mager findings of the \t\nlp’,,lzrn! the interpretat fons and
policy recormendations of the Westinghouse revearchors, We review

thie vriticioss found do the TiHterature about the Vestinphouse study

cud present originad eriticisms i Chapter 4y in this ebapter we altso
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outtine a procedure to be used for making policy Inferences from the
evaluation, Our veanalysis of the Westinghouse data and interpretations
of the findings ave in Chapter 5. Chapter 6 summarizes our findh‘\gs,
Compares our fh}dingg to those of other evaluations of preschool
programs, and offers policy recommendations. The Appendix includes
supplementary empirical analyses that wvere not considered as importaﬁt
as those included {n Chapter 5; a summary &‘;f 'hL’,Appendi.x is included‘in

/

Chapter 5.

O
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Chapter 2

Statistical Models for Head Start Evaluation
1, Introduction
'Evaluations of social action programs such as Head Start
are often complicitqd by the problems fnherent in such experiments,
Some of the most common problems encountered include: {ignorance
of the structural form ofzthe apﬁ%opriate model, errors in the measure-
ment of one or more of the indgpendent variables, and unobservable
variables that should be included in the model. In this chapter
several modols\for ev.luating programs such as Head Start will be
considered, and the consequences of varlous specification crrors
in the empirically testable analogues of these models aré determined,
We then determine under what conditions repression analysis will
1oaq to unbiased estimates of the treatment effect of participating
in Head Start, and what directjon the bias will take when it is im-
possible to pet upbiasgd estimates.

Bevause we consider models which determine the effects of Head
Start upon the cognitive developmcnt af children, we must define
"cognitive developrent.' We shall use the term‘in a broad sense
to mean the mastery of certain skills, processes, concepts, and
facts. Psychologists often distinguish between the Concepts of
intelligende and achievement, where {ntelligence refers to one's
capaclty to master skills, concepts, processes, and facts, and

where achlevement refers to the level of mastery of these items.

e



The matter of determining the appropriate measure of cognltive
development is complicated further {f we consider the ﬁossibility
that intelligence and achievement can be multidimensional phenomena,
There is no reason why achievement cannot be divided into many
spert;ic arcas which can then be further subdivided; f.e., the
broad arca of mathematies can be divided into subdivisions such as
algebra, pgeometry, and calculus, and each of thoséyfih be divided into
even more specifdce areas. Although intelligence {s often treated
as a unidimensional charvacteristlic, some psychologists and geneticlsts
have tried Lé decompose it., Jensen (1968, p.56), for example approv-
ingly cites the work of Fifer (1965) who decomposed general intelli-
gence into verhal,‘rensouing, number, and spaL1a1~nhilities. Jencks
et al. (1972, p.55) nrguelthat because the five tests used in the
Equality of Hducdtionul Opportunity Snrvoyv(EEOS), also known as the
Coleman Report, are highly correlated wi;h cach other, scholastic
ability is a onc.dimensional councept. But, the tests used in the FEOS
study may have been achlevement-oriented and the high correlations
may have been a result of high correlations In the Instruction
received in the different areas,

The problems included in the definition and measurement of
cognitive development will not be gonsidered in this thesis--this
area is more appropriate for study by educatinnél psychologists,
1o this chapter it will be assumed that cognitive development is a
unidimensional variable or that we are only interested in one

dimension of it, In the empivical section of the thesis,regression

ERIC
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analysis will be undertaken usfng all of the measures available {rom

the Westinghouse study.

In the remalnder of this éhaptvr we shall examine the possi-
bilities of carrying out an unbiased evaluation of liead Start by
using regression analysis. In particular, we shall cxamine quasi-
experimental situations where random assignment was not used and/or

where an ex post facto analysis must be used because there {8 no

\

pretreatment iniormﬁtion avallable. This does not imply that quasi-
experimental analyses are more desirable than true experiments, but
rather }hat when a quasi-experimental analysls 1s the only feasible means
of carrying out an evaluatfon, the analysis may not lead to bias in

the estimates of treatment ¢ffect.  Thus, we shall demonstrate thqt

the following statement by Campbell and Erlebacher {1970, p.185) is
misleading:

Evaluations of compensatory educational efforts
such as Head Start are commonly quasi-experimental
or ex post facto. The compensatory pragram is
made available to the most needy, and the
"control" groups then sought from among the
untreated children in the same community. Often
this untreated population is on the average more
able than the "experimental’ group. In this sit-
uation, the usual procedures of selection, adjust-
ment, and analysis produce systematic biases in
the direction of making the compensatory program
look deleterious,

To prove our points, several models with various relationships
amcne the appropriate varfables for an evaluation of Head Start will
he presented.  The models will then be examined to determine

whether or not regression analysls will give unbiased estimates

of treatmenl effects for the population. (It should be noted that
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regression analysis is equlvalent to analysis of covarlance so
that our results could be expressed equally well in terms of
analysis of covariance.) The assumptions that are made in each
of the models are often crucial in determiuilng if an unbiased
evaluation can be carried out. Relaxation of some of these
assumptions can lead to {mportant changes in the models, and make
the analysis presented inappropriate ., Thus, 1t is dangerous to
extrapolate the results found below to other models.

A summary description of the variables used here is

given In Table 2.1. In most of the models 1t will be assumed that

RO x
true cognitive develnabfent at the time of the pretest (Xl) is not
, ) : A

avallable for statistical analysis; the pretest score (Xl) is

assumed to be a fallible but unbiased measure of cognitive develop~

.ment {or all children. Thus, situations where the cognitive measure

is culturally biased and where the cognitive measure Is biased for
extremely able orv disedvantaped children are not considered in this
chnpier.l A}l of the models In this chapter use a dummy variable (2)
for experimental status; it is assumed that only one experimental
level is offered and the children either participate in Head

Start or belong to the control groﬁp, This particular assumption
is, however; not crucial to the analysis; it is used lorgely for

convenience and because dn the empirical analysis Head Start is

considered as a discrete treatment, For an example of an analysis

10
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Table 2.1

Description of Variables Used in the Theoretical Models

—— —— o o Mt

Variable Description
*
X1 True copnitive development at the time of the
pretest
Xi Measurcd cognitive development at the time of

the pretest; i.,e., pretest score
X2 Socioeconomic status

Z Dummy variahle for treatment defined as
1 {f child received treatment, i.e., was In
v\Hoad Start
L 7 = % )
)0 if child did not receive treatment,
i.e., in cuntrol group

u Disturbance term associated with the pretest

Y Disturbance term associﬁEed with the posttest
~

Y Measurced cognitive development at the time of

the posttest
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of the effects of Head Start where the .treatment {s continuous.the
reader is referred to Watts and Horner (1968).

The reader may wonder why there is no variable Y* analogous to
X; in Table 2.1. The reason is that errors in the measurement of the
dependent variable do not cause problems in obtaining unbiased
estimates of the regression coefficients as errors in measuring

the independent variables often do. The proof of this 1s quite

simple, and can be found in Kmenta (1971, p.320),

2. A Model with No Errors in the Independent Variables

The first model to be considered is one in which all of

the independent variables are known and measured a#ithout error.

oy

Fven though economists rarely have the opportunity to dse such
"ideal" data, a great deal of the empirical work done by them

assumes Implicitlv that there are no evrors in the variables.

Formally, this model may be specified as:

T .* 7 . V
L N S A T T (1)
* ”
E(X)) = u, BQv) = 0, Cnv(v,.‘(l) = Covi{v.Z2) = 0 {2)

A
When we compute the population resression of ¥ on hl aad Z by

N . I 2
least squaren, we obhtain the correct values for Payo pl’ and bZ'

12



13

A%
Yor example, 1{f we define 87 as the value of the regression coef-

ficient for Z obtaincd from the population regression, the normal

equat fons for the model are:

]

A y
EI L R ,
Var()\l);-.1 + Lov(kl,A)Bz = Lov(kl,\) (3)
% v Y
CGV(XI,Z)QI + Var(Z)FZ = Cov(Z,Y) (4)

m
Solving equations (3) and (4) for “7 we find:

4

v‘)

* * *
- Cov(Y,Z)Var(Xl) - Cov(Y,Xl)Cov(Xl.Z)
B o= — -

¥ ()

* * %
Var(xl)Var(Z) - Cov(Xl,Z)Cov(Xl,Z)

. * * * * *
3 Cov(X.,2) + R Var(2))Var(X.) ~ {8. Var(x 3. Z)]C Z
[bl(ov(.‘(’l,/) JJ‘.\ 1t ( )]\al()\lu) { 1\);1(\]) ¥ fz((Lg(xl,/)lcov(xl,z)

| * * *
Var(Xl)Var(?.) - CQV(XI,Z)Cov(Xl,Z)

There are several insights that can be pained from this simple
model. Filrst, we note that even when there are no measurement
problems it is still essential to employ a control group. If we
simply rcéressed posttest scores on pretest cognitive development
for experimental children only, we would be unable to differentiate
between normal cogunitive growth and treatment effects; this problem
would be especially great for programs in which the treatment 1s of long
duration. In equation (1) Rn measures additive growth (or decay) tﬁﬁt is

e

common to all children between the pretest and posttest, and g, measures

1
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growth that is proportional to the chiltd's original level of development.
Thus, 60 and f; measure the "before and after” changes in cognitive
developnient and RV measures the "with and‘without” differences: it is
ncecessary to employ a control group to distinguish between the:clunges
in cognitive development due to the treatment and those due to maturation,

1

We can alse note that if the nodel presented in equations (1) and
A ]
(2) is valid the only reason for assigning children to the experimental
and control groups randomly i{s to increase the efficiency of the
' x
estimates.  When randomization or matching is used then E(XllZ = 1)

* * '
= F,(xl]z = 0) and Cov(X ,2) = 0. .

In principle there is no reason to expect programs suck as lHead
Start to be equally effective for all types of children, The\prograns
could be designed so that only children with a very low {nitial level
of cognitive development will gain anything, or conversely the mater{al
presented to the children could be so difficult that only the most
advantaged children gain anything, Herzog ot al, (1972) have found
"the less thev have, the less they learn” to be true for thelr preschool
programs, bhut it is {mpossible to scparate the effects of the program

difficulty and the learning ability of the children. The supgpested

interaction effect can be captured by modifying (1) to yield

X
LN (U LNV AL S0 U/ N
i \1 by 7./ t 3\(1/ + v (6)
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If P4 is positive then Herzog's finding that the less they haye the
less they learn would be verified., Note that {if 63# 0 1t would
be 1m;o£tant to kiow the level of the child's pre-enrollment cognt-
tive development in order to predict‘the benefits of- llead Start.
- 2

3. The Campbell-Ertebacher Two-Population Model

The first errors In variables model to be considered is oune
developed by Campbell and Erlebacher (1970)., Their model demon-
strates that {f the children in the experimental and control gxoups
are selected from two different populations with the control popu-~
iatiog haviug a higher initial level of copnit}yv development
regression analysis can produce a spurious nogstivc treatment effect.
Although a computer simulation rather than a formal model was used
in their paper, it is not difficult to construct the general model

that Campbell and Erlebacher deal with {mplicitly:

Fxperimental Group o fontrol Group
: ntrol Group
(7E) Xl = hl + U (7¢) Xl = Xl + u
* *
(8L) Y = X tv (8¢) Y = Xp v
) Sk e WE) 5¢) X N r2
(91) Xy - u(u“,u* (3¢ X, - u(\,»c,.;*)
5 >
(10E) u . N(0O,07) (10C) u - N(0,7%)
Y ,
Q1E) v - N(,0%) (110) v .. N(0,5%)

*

*
(12EF) Cov(u,Xl)xCov(v,Xl

& *
)=Cov{u,v)=0 12¢) Cnv(n,Xl):ﬁov(v,xl)=C0v(u,v)rO




16

Campbell and Erlebacher assume that the control population fs more

able than the experimental population so that p > uF. In the above

3

model the prétest and posttest scores, X}'and Y, represent unbiased but
fallible measures of cognitive development, The assumption thac u and v

s

arc uncorrelated {mplies that if a child scores higher than his true
Y
level of copgnitive development on the pretest we have no a priori know-
ledpe concerning whether he will score higher or lower than his true level
on the posttest, The assumption that the slope and constant are the same
in (8F) and (8C) indicates that we are assuming that the treatment
L]

has no effect; this assumption is made only for convenience. The

regression of posttest on pretest for the experimental group is:

Cov(X,,Y) (:ov(xl,Y')g \
f': (Y 1 X l) = (YY) - 'Q:;’;*(X‘*]*)"‘"“ < E( Xl) + ‘*\"TI‘I‘W(VX‘;T_ « X 1- (13E)
* *
Var(xl) Var(Xl)
£ )“ . -_*,.,‘, s ot e . ’ i . { oo ,*_, B P PY 4\
VAr(X1)+Var(u) ' Var(xl)+Var(u)

- 1Y + Py
(1 })d“ IXI

X

Vdr(x})

where o e

e S
VJr(Xl)+Var(n)

Since 0 < p 1, the slope of the regresston line is attenuated

}
due to the errov in measuremnent. }

Beeause the only difference between the experimental and control

PR : N T . ; ,
proups 15 §n their nmeans on NS and Y, the regression equation for

v
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the control population can.be written as

EQY]X)) = (=P, + PX| . ' (13¢)

N

The treatment varfable Z 1s defined as

/ = {1 if a2 subject had the treatment (14)

0 if a subject did not have the treatment.

N ‘

In the Campbeli-~FErlebacher model Z corresponds exactly to population
meibership:

~

{1 tf a subject was in the "lower" population
10 if a subject was {n the "higher" population.

(15)

Then (13E) and (13C) can be rewritten as
¢

' E(Y[Xl,x=:0) = (1=Pyi. + PX (16)

1

b '!“ 7 o= : -y ) ‘
BOOE L2210 ¢ (=Pl + PXy (17)

Because Z only takes on the values of 0 and 1, equations (16) and

(17) can be combined to plve this result:

E(Y!X],Z) = (=P, + PX QP G - ob ) (18)

K1
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Recalling that \:r = < 0, we can plot the regression of Y on X’ and
g C

4 2

¢ .

Represston of ¥ on XI and 2 for the Campbell-bErlebachey Model

-

ECY X, ,2=0) e
P L LA

N(Y?Xl,zs])

Fipnre 4.

Clearly thue coefficiont of 7 ders not peasure the oot of the

treatvent; U sinply retflects the dMiversnce {n pepalation means,

Grovp meshership o serving an a prosy for copnitive develepront, ks
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where the varfables arve defined as in Table 2.1, We further assume

% .
that I\'l fs wnavailable for the evaluation, but that we do have the

pretest score avallable:

A
X X, tu (20)
1
2
/ ! *
where u is independent of v, Xl. and Z, [t is also assumed that Vv 18

*
independent of X and 7; more formally this can be stated as:

* *
Cov{u,?) = Cov{u,v) = (fov(u,)(l) = (f(!v(v,Xl) = Cov{v,Z)

. 21

fn addition, we shall assupme

13
and X

that n, v, )

all have normal

distributions.  We are dnterested in determining It the repression

coecfficioent of 2 will be the sare when we run the lirear sression
. A ‘,‘ rre
ol Yoon £ amd  orather than Y on .\1 and 7. Thus when we aeter-
it
BT R, A STRE ST SRR S (22)
' P g 171 7
will 4T ard ’ ,,’]'? First, let us nmake the f{ollowing

dJefinition.:



f’/
i

- 21
‘ * / Z ( X z Var (u)
7 = Vi { 8] = Vav(Z 3 = G A =
TN er(hl), Ty Vav({Z), 9y Cov Xl, ) Y ar(u
2
0 ¢
11 T
p o= GM ‘,’“’;”“M , T s ,‘.’.‘_.,.»1.‘-..,,, . (2'})
11 “un 1)1 27
Wote that the parameter P ojn this model is defined as the ratlo of
the variance of true cognitive development to the variance of measured
development for the entire population, whereas in the Campbell-
Rréobnchnr model, P was the ratio of the within-proup varfances. The
- 2 ) *
paranceter r is the squared coefficient of correlation between Xl
, .
and 7; we know that 0 < r® < 1, .
We can now use the normal equations to solve for 2B and @, in
terms of £ oand ¢
1 7
Cnv(Y,XI)'Vur(Z) - Cov(Y,Z)-Cov(Xl,Z)
. L e e e e e e i 2 eem e e et e 24
! Var(Xl) - Var(Z) - Cov(Xl,Z)-Cov(XI,Z) (24}
(5.0 L S SRS T P - (. 4+ 3.0 8l
BRI VAN B B LI AL 72 U
; + Var @ - 10
Cryp ¥ Vartaday, = a0,
z
P(1-r7)
2 Tl
I-Pr
O
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Var(Xl) * Cov(Z,Y) - Cov(X],Z) . Cov(Xl,Y)

fr B eremeeem e v e : - : 5
", Vnr(xl) - Vax(Z) - Cov(xl,z) . Cov(xl,&) (25)

(5] )
11 . )
A + 8.0 -0, ( + R
R A R VAL S I A VL
J
g

Thus we find that in geuneral y i fi, and ", # By .

For an evaluation of Head Start we are particularly finterested
in knowlng when ‘v, = BZ. One case in which @, = Pz is when P = 1;

*

for this to be true, however, Var(u) must equal zero, $o0 Xl equals
X, for all observations, Clearly, P = | implies that we have no measure-
ment error and the mndc} reduces to the model discussed in section 2,
where we could directly measure ﬁy. Another case in which there would bLe
ne bias is when 2 = 03 i.e., the variable mQQSurpd with error does not

!
belong in the regression.  This case is theoretically untenable because it

implies that the child's level of cognitive develdpment in the
second period bas no relationship to his cognitivoidcvelopment

in the first period. A more Interesting case {s that 617 = ()
{ 4
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* *
suftices for &Z - HZ. But UIZ = 0 is equivalent to E(X2|Z) o E(Xl),

which says that the mean of Initfial copnitive development is the same in

the experimental amd control proups.  Random sclection or matching on
pretests would lead to this result and would thervefore eliminate bias,

Note that if Oy 0 (the experimental group initially has lower cop-

i

nitive developmeut) then “ < ¢, and the bias would be to underestimate

4 &

treatment eftect. This corresponds to the Campbell-Frlebacher result
where a less able experimental group led to an underestimate of the

treatment effect,

There are several sclection procedures that are compatible with the

madel deseribed above which would lead to an underestimate of treatment

effect,  One such procedure is that the ttead Start officials knew the
K S .

vilues of Xl and put the upper half of the population [n the control

proup and selected the bDottom hall who "neceded” the treatment more for

the cxperimental proup; this selection procedure is discussed by

Goldberper (1972a) and Barvow (1972). This type of sclection procedure

is interesting theoretically but i of little practical value because
) . . *
the propgram evaiuators would then alse have the observations on X,

availahle,  Selection on the basis of pretests (I\']) is o possibility,

but violates assunption (21 beeause Cov(u,2) # 03 this model will be

ceonsidered in section 6. There is a selection procedure that would

rol violate the assumptions of the model and {s s5ti1l tenable. This
{s for group selection te be made on the basis of oune pretest and for
another pretest to be used for the evaluation.  Suppose, for example,

the Head Start officials interviewed all of the elipible families and

that
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ranked them on the "need" of their children to participate in Head Start.
(Thix ”prytvﬁt“ wonld not need to be a formal tﬂ;i but could be done by
pathering intormation on the socloeconomic status of the families
and observing the ehildron to obtain a score,). The Head Start
of ficials could then assipn the half of the population whom théy
fett would bonef it most from Head Start——e,p., the Tow SES ones-~to the
caperimental proup, and the other half of the children would be assignea
to the control groap.  Roth pgroups would then be given a.formal pretest
for use tater in the evaluation of Head Start, 1 we call the sereening

pretost ‘\:1’ wo would add the following equations to the model:

N oa, b a N b ow 76
1 () 17 ( )

v ) . -"’ i > B ‘ Sy %Y
Cov, ) Coviw,x ) Cov{v,w) 0, (2

]

i :':] < X the child would be assipned Lo the excerinental proup (2 = 1),
and (¢ )\'} ' 1 thee obi Td would be assipned to the control proup (72 = 0),
Theoe additions to the wodel would not violate any of the previous
assumptions, fnclading the assumption that Cov{u,2) = 0. This

selection procedure, which is probably more realistic, we shall

call "selectiug on one pretest and controlling on another,”

and 1t leads to the same bias dlrection as dn the Campbell~

Erlebacher model,

3

Do A One-Popnlation Medel with Interaction

When the model desceribed in the previous section is expanded to

Allow for an interaction effect for treatment and initial level of

ERIC

g



cognitive devvlo;;mmr, it beeomes considerably more d1fficult to ~

3

(([lglly;’.[‘. .[‘h” tiﬂ.‘vi(‘ (’q\l[ll [U“ (‘)i !,,h(“ m(?d(“ I.‘a .
W N b " 4 {5 " -+ 3'"’ { " ¥ v “>
! 1 7. 1/ ( )

n *
We now define the variable I\'3 to represcnt the product of 7 and )(1:
» *r
X, = XI/, . (29)
*
Again, At is assuned the .\'] fs unobservable and that only a fall{ble
x
measure ot Xl is available:
X=X oy (30) h
X, = X, 7 (31)

*
2 XlX + uZ

* E
Cov(u,v) Cuv(u,xl} 3 Cnv(v,Xl) = Cov(u,2) = Cov(y,2) = 0. (32)

We are thus unable to directly estimate (28), but by ustng X, and }(,1

1

we can caleulate the Hnear regression of Y on .\'1, 2y and X

3

: 'I"V Zox = + o X + a7 4 o X
h(\,\l,/,>3) Y © X t 13\3 (33)

The norma} equations for Ty and ay are;
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tav{¥ Y- vy 7Y ] » X ‘ w 3
\ax(kl)xi + QO\(XI,/)tZ + Cov(\l,XB)a3 Cov(%l,Y) (34)
Cnv(xi,ﬂ):l + Vur(Z)my + Cov(Z,Xg)ﬂq = Cov(Z,Y) (35)
N4 b, X ¢ cov(Z ) ‘ + < { = [ . ¢ ’

ng(xl, 3)zl ¢ (0\(/,Y3)12 V1r(k3)a3 Cov ; Y) (3§)

If we solve cquations (34), (35), and (36) we find that in general the
i coetficients will not be equal to the corresponding B coefflicients.
In the previous model where {t yas assumed there was only an additive
{
treatment effect it was demonstrated that random selection would
produce an unblased coefficient for treatment effect. In the present
mode] Ly the coetficient for additive treatment effect is similarly
unbiased, but we find that
Var(x))

i NP CUNP- N b1

" : (37
Var(Xl)+Va1(n)

when one-half of the population is randomly assigned to each group.5
Thus the roefticient of X; will be attenvated when there is measure-

ment error.

Goldberger (1972b) has examined the {uteraction model where the

*
1 with the

upper half of the population placed in the control group and the lower

selection of group membership is determined entirely by X

half in the experimental group. He finds that both a, and o, are

3

biased, and that iy is more attenuated than when proup membership

%

1s determined randomly.



It should be noted that selection on the basis of pretests
violates the assumptions of the medel; this selection procedure

will be considered in the following section,

. . . f;
6. Sclection on the Basls of Pretest Scores’

The model presented in scction 4 s valid only when the error

associated with the pretest (u) is uncorrelated with tredtment '
status (2); more formally, }he model assumed that Cov{(u,Z) = 0,

It was demonstrated that this assumption is consistent with certain
select ion procedures—--random selection, selection on the basis of
true scores, and selection on one pretest and contrel on another,

We now consider the case where group assignment is based on pretest
score and where the pretest scove is avﬁYi&hlSwﬁé an independent
viariable for statistical anulysis. Since prelest scores are cor-
related (although not perfectly) with true scores, when we select

on the former we arve also selecting, in a scense, on the true score.
Lord awd Novick (1968, o, 141) refer to these Lwo’muthods of selection

%
an oexplicit selection (selection on the basis of X)) and incidental

'l
. . . - . NN :
selection (selection on Xl, the fallible measure of Xl). Because
3 N . ;k 13
we have discovered that selection on the basis of xl, true ability,
> - g ’ Ly
ltends to bias in the coefficient of 7, we might expect that so}gation

on the basis of pretest scores would lead to the same result, The

anatvais below deronstrates that this belief {s incorrect; selection

3
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.

on the basis of pretests does not lead to biased treatment coetficients,

fhe basic equations of this model are:

*
Cey 4 Y t ;ay‘/i (Y (38)
X; % X+ (39)
X 2
. :\1 - NG,y (40)
q
u - N0, {41)
2
v N(O,0 ) , (42)
* * R
Coviua,y, = (Tuv(n,)()) (:w(,v,,\:') s Covl{v,2) = 0 (47)

) + ‘
Because we asusume that }-;I “is ounobsevvable, we want to determine {f

the regression
By j,‘.I) [CH S S o, (/!/£)
will lead to o, = ;~L7. The normal equations for the population are

‘.’:n‘(}(l) q + (I()V(Xl,}{)tty (Im'(.\'l ,Y) : (45)

/

('U\'(Xl VAR

t Var(s): = Cov(Z,Y
| n(z)zz Cov(Z,Y)

(46)

O
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+

To solve for “y we must determine the values of the varlance and

covariance terms in {45) and (46). For coventence we assume that
after the chitdren have been ranked on the basis of thelr pretests
the upper half is assigned to the control group and the Jower half
is assigned to the experimental group. We have already demonstrated

~

that Var{Z) - % and Vur(X‘) =g b o for this situation, Tﬁ solve

T

for the covariince teorms we make substantial use of the theoremy
proved by Goldbdlrger (1972a), but we omit the proofs. The first theorem
we make use of {s:  If Z is a binavy variable with F(Z) = Y% and {f w

is some other variable, then

Cov(Z,w) - = S[E@Z-0) ~ Blelze )], (47

fo calenlate Cov(Z,Xl) and Cov(”,Y) we must calculate the con-

ditional expectations of Xi and Y for the control and experimental

groups,  Becausce Ki is distributed normally and those in the unper

>

halt of the distribution have & = 1 and those {n the lower half

have 7 = 0, finding the conditional expeetation of Xl given 7 reduces

to the problem of detcermining the conditional expectation of X given

1
the half of the normal distribution X} is in. Goldberger (1972a,

p. 9) has shown that this conditional expectation can be written as:

Y]

E(wl7) = w+ (1-22) § V20 “8)
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Aruitoxt provided by Eic:



whore © and V are the standard deviation and mean, rospectively,
of the normally distributed varfable w. Using (47) and (48) we

can deternmine Cov(Z,X]):

S SO M .
(()\(1{;4*1) ST v,‘?(”* v oy 5 {(49)
- 1 * '/‘ ":v).‘ ‘AW.“
o, + y/ o]
e

s I
(q; ooty /2w

The value of B{Y!2) is more difficult to determine. We begin by

caleculating

Cov(in,X,) (Inv(\l‘;:"xl)

1

—
[
=]
Nt

EQuX ) s e CX e e e
<”'\l Vdr(Xl) 1 Vdr(xl) '

from the population rvgrussionoilx(nykﬁ. We then note fron Goldberper

(19724, p.15Y that because 7 is an exact function of .\II we ocan write

Fulz) li[(Ii(ni.‘(]))!Z] {50
EI(,—_—ZU;*“;? (\1“2)),7]
r* i
2
,;i),.,"_'h.,‘s. [}':(XIEZ) - )
R,
b3
> - S -
o v 2
e (=2 Tl Ty
; +

O
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Now that E{ul?Z) and I'I(XL}Z) are known, we can caleulate F,(XIIZ),

l“.('{LZ), and then Cov(Z,Y).

/ N | * -
z(.\].;x) = OFAN TZ) - Piul) 62
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basis of pretoests s, incidentally, attractive becaunse ft permits those
G meed the proypras soct to receive the benefito, The major disad-
Santaee of uning selecetion on pretest rather than rande selection is
thet random selection is more efficlent. The Joss of efficfency results

«

fntroduction of multicollinearity between Xl and 7 when

—
—
—
—

celertion T hamed on opretests,. Goldberper (19703) shows that

Capproxisately 2079 times mote efticlent than

vasvdor selecrion b
clection on pretesta; a ravden sanple of V30 s as pood as o sample
Gt S where Ledes Clen da o on the hasis of protest:,
foohih et e e prenent e sretesteee oo tton nodel with
Tttt S R vy mondet pn Gl el ot by Gatdbovyer
LIS TR el ire o bar to o cor tindiugs Tor the present
fevint HERERIN. PO Poyretest, prodoce s the vame eaefDicient s
Pr s then for the population coprension but dn lesn efffeient
Phon paslenn arbes Can Poocevtian A O il chapter it wa: demonstrated
tooal e Tliere veraction ef oo, ! clection teads to
ot Peroaa O et ter e B ir e o ot T i gtleminat ol
' ' Coten ot A R RS B A vhit (RN R i rased o
te s o ( SRR R A Thv virecs o apeadn aabianed
H L - B § [ I s Sy : IR iy 'Efr
N Ty oa bl R '
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Model

priesented $n this chapter have assumed the

to measure cognitive develop-

copent of the Head Start propram. We now

sodel that is explicitly ex post facto--we assume that

o reanures of the initlal level of copnitive developmrent

¢
HEE

i

13,

.t

Pnopart by

vavitable X, which

i

H

sociovdonon

*
\ . 4w
Dloat oo e
! .
. i RRSREE
R I 1y st [ +
XS AT S N & N GO S P
vl W

or any of the children.  The model to Le considered is

* ,
.,.} boaN L 7y H8)

*
Sefal to consider X,oan representative of tralts

o

inheritance as well as envivonwent, such as 1Q.
has not been included in the previous models
e sbatus (SESY or horme environpent.  We

Bove tndependent efteots on the posttest

P= Jikely to be o a multidipensional variable,

d oviector of wvarfabhles rather than as oa

e sinele variabile tor 5E9 volely to gfpplity



the analysis of the model., 7The vartable 7 Is again a dummy variable

for experimental status and v is the disturbance term assoclated
L * .
with the posttest score.  We shall assume that k]. Ko and 1 have

and X,. Because

'S

normal distributions and that v is [ndependent of X

el

*
this model fs for i ex post facto studv, No X . and 7 cannot be
measured ato the Uime when the propram begins; we assume that

* .
b imobserved and tiat X does not chanpe during the experdment
It X, does change dutiay the experiment and 1§ the change 15 not simply

a tinear transformation on all observations then the model nust

be expanded to account for the measurement error in X,

*
Towe liad obvervations on Y, Xl, Yo ana Zowe could cegress Y
A . . .
onE X,y and 2oto directly decermine Vo the cifeet of Head Start

'y
on copnitive deveodoprent . However, we assome that X0 4s not observed

]

ared owe must detersine 1f the regression

s fes b oee <y . . . .y e
a(:;mj.n) T fof } e (59)
with oviebd . Tor convenience we use the following
witat fon
TR (v
. Gt Fy oy (N kY ) = (o 7))
AU v LA PRy . L LA iy
11 ' R 12 1272 17 1!
v ey : S oVar () ‘ wlw
. \xu_w“,_l‘_ I "”(“»." oy f(\.(,\’!’/,)
. Cov i L, V) s Cov (A,
5 ’ {4 R .

O
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When we solve the normal equations for (59) in terms of the betas we

{ind that:

5 1 - ‘l
220 272
'17 - t' fooTmemn ol ;;"'" ((!ﬂ)
! faps Moyt ey
20 A 20 27

Fhds i the standarnd result when a relevant variabie {s omftted; the
coctficients of the included variables are in general biased. 1t can

be demonstrated that

AT \
\ - ’]'/.ﬁ) (61)
397y A
Lwiorp b {5 } i i P e G * i
where b ds the partial regression coefficient of 2 when Xl is

roveessed on 2oand K {see ¥menta (1971, ph. 392-395)). (This is

chanical relationship and does not depend on a causal model

nurely o
whoeve 3‘1 tnodetermioed by 2 oand I\'q.)
2

The extent and dircetion of the bias of v, will depend upon

RS

Lol the wariances and covariances of 3‘11, X,y and Z. There are
1 <
several cases of ioterest whoere L ;'?1,}. 1 randen selection is
‘ 4 7
i

used Lo assizn the children to the experimental and control groups,

then -7” S O and there will be no bias in - Lote that a
. Sd e

rritching procedure where the control greoup is matched to the experi-



mental proup on X, will make Oyy © 0 but this ts not sufficient for

‘z* = Hx. Stince partial correlation coefficlents always have the
same sipgns as the partial repression coefficlents, t17.2 0 1s a
sufficient condition for hlZ'Q = {0 and hence for ¥ Gz. Thus tf
children at any plven SES level are assigned randomly, with regard
*
to Xl‘ to the experimental and control groups, regression
analysic will produce no spurious treatment effect.  To
clarrey this point, consider the following example,  Suppose that
children are stratiticed by 8BS {nto three proups--high, middie, and
Tow,  Furtber assnme that the administrators of Head Start arce
primarily anterested in helping disadvantaged children,  Then assune
that 90 percent of the low SES proup are selected at random and
assigned to the experimental proup with the remaining 10 pevcent
ansipned to the control yroupe For the middle SES proup we shall
assure that 50 percent are selected at randon to receive Head start
and the other 50 pervcent assipned to the control group. Finally we
assune that 10 percent ot the hipgh 5FS proup {5 selected at randen
and anaiered to the Head Start proup with the ather 90 percent
y

ansivned to the control proap. I this selection procedure Is used

Wi Bnew that or the simple eovrelation of fnitial coynitive

IV
developront and treatrent status, wilD not be zevo because most of
the more alde children will be assiypned to the control group (assum-

ing that Sty ognd copnitive development are positively correlated).

Nevevthodesy, the randen selection within cach SES proup assures us that

ERIC
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P will be zero because within cach SES group sclection is random.

Thus this selection procedure will not produce a spurious treatment cffect.

B Application of the Models to the Westinghouse Study
Beeause the Westinghouse study was carried out ex post facto
1

with the coutrol group selected after the experimental group had

tecelved Head Start, there are no pretests available, and it may appear

S
Y

thot the modeds vith pretosts are not applicable,  If several ;1::5\;\1\»";1”
tions are mvde, however, we can interpret the SES information that As
available to be similar to a pretw;t. The assumptions that must be

made to view a composite {ndex of SES (such as the Hollinpsbead Index

uned v the Wertinphonse stady) or a vector of SES variables as a

veasure of copndtive develonment prior to the Hea

P Start experience

of the expevimental children are that: (1) the SES variable or vector

of variabtes 1o o function of copnitive develepment, (2) we know how

to specity the functional relationship boetween SES and copnitive develop-

pont, and (3 exposare to Head Start does not affect the SES of a child,

P we vake theae asoumptions then we can use the 5ES dnformation as a

M ible moasnre of protreatment copnitive development inoa statistiead
The two-popuiation nodel) ao defined by Campbell and Yrlebacher,

srooerty o of befug Dbrrefuatable; the moadel gosunwes that the

children in the cxperivental proup were scolected from a less able pop-

clation thon the children in the control yroup, Fven {f the experimental

wed control yroups hove the same pretest nmeans bhecauyse of o natching
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procedure, Campboll awd Erlebacher arpue that the groups will differ
o their true o e means and thao the effects of Head Start will be
underestimated, fhas Canpbel]l and Erlebacher appear to reject all
nonrandotr seleet ion procedures for evaluation of cducation programs,

Beeause the two-population madel beps the question of selection
procedure, the onc-population model presented in section 4 offers more
'
help for erpivical analysis, For the one-population model discussed in
1 i ] I
section 4 owe Yeunnd that i1 pretreatnont comitive development is un-
correlated with treatpent status, the coefficient for treatment effect,

'3

vy, will be unblased when the posttest score is regressed on the pre-

IS

test seove and the Heod Start variable.  Altheugh ne protest scores are
available from the Wostinghonse dota, oo hiave noted that the vector of
sociocconomic and Quqepraphic variables can be used as a proxy for
protreatmnent copnitive development, 1o determine it the groups differ
on this vector of variables diseriminant analysis can be used,  If the
selection proceduyre ased for assigning children to the Head Start and
control proups wae compatible with tin assumptions of the model
deseribed in vectlen 4 then diservininant analyvsis eonables us to discover
11 repreassion aoalezas will Tead to an unbiased estimate of the

et tect of Hoad Sy,

There are, however, several problems that reduce the usefulness
of discriminant analysis for determining the presence o1 absence of
bias when we must discriminate on the basis of SES rather than én
actual pretests,. Usingdiscriminant analvsis 1t can be determined whether

the two proups are significantly different on a set of variables, but
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there is no method of translating these differences in SES into

the metrics used in the posttest scores, If varjables that are not
relevant to copnitlve development are included 1n the analysis,

the test of proup diffvrvncés will be irrelevant; if the control
group had more children with blue eyes, for example, we would not

want this fact to influence the test of whether or not the expeximent-

P

a1 and eontrol proups differ on the basis of cognitive development,
Thus we mnst be carefal to include only relevant variables in

the diserivinant analysis, Discriwinant analysis is also unable
to aceount for offsetting differences betvween the twe groups.

It is possible for the control group to have higher family

incomes and for the experimental group to have nore highly ed-
ucated parents; we would expect the first example to favor the
control group and the second to favor the experimental group so that
the net effects would tend to offset each other, Discriminant
analysis will only test whether or not the groups are different

in terms of the included variables but does not have the power to
account for these offsetting differences.

The most importasnt problem with the use of discriminant
analysis is that there are several selection procedures that will
not lead te biased coefficients for treatment cven though the
groups diffev on their preprograw level of cognitive developrent,
In this chapter the model where proup membership is determined by
pretest scores and the nodel where selection within SES class
is random will yield unbiased treatment coefficients even though

the groups differ on their preprogram level of cognitive development.

41



O

ERIC

Aruitoxt provided by Eic:

42

Thus there is no simple way to determine if an unbiased treat-
mene coefficient can be obtained unless we know the selection
procedure nﬁed. For an ex post facto study such as the Westinghouse
study, whcré selection was carried out in a very decentrdlized manner
with 104 units sclecting the members of the experimental group, it
is {mpossible to know which selection procedure or procedures were
used, Thus, the bias issue cannot Ye resolved at this time for the

Westinghouse data,
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FOOTNOTES

Ithe issue of bias in the test instruments is especially acute
for evaluation of programs such as lHead Start that serve children from
different cultures and that try to secrve children with low levels of
cognitive ability. 1If a test instrument has a systematic blas for
children from minority groups (i.e.,, Mexican American children always
score 10 points lower than white children of the same ability) then the
groups can be analyzed separately. If the test uscd does not measure
the skill or ability that it purports to or measures one that is not
of interest to thc,d%nluator, then one must exercise caution when
interpreting the £indings of the evaluation. In our empirical work
we have attempted to resolve these problems by analyzing the effects
of Head Start separately for each ethnic group and by omitting those
children from our samples wheo scored very low on the tests.

[y 2
“The treatment of this and the following models draws heavily
on the work of Barnow (1972) and Goldberger (1972a) and (1972b).

The parameter we have called P is analogous to what is often
refervred to as the reliability coefficient of a test., 1f the value of
P is known for the population unde consideration the magnitude of the
attenuation of the slope can be determined,

3
£

4
’Goldberger (1972a) has shown that the true regression of Y

on XL is not linear when seclection is made on the basis of Xf.

Because empirical work is generally rua using linear approximations,
using a linear regression reflects what will happen in actual ex-
periments. In qualitative terms, the spurious treatment effect
retains the same direction of bias, but since the within-group
regressions are no longer parallel the treatment effect calculated
in the nonlinear regregsion will be a function of Xl'

%hc simplest way to get this result is to transform all
variables by using deviations from their means. We can then
compute the appropriate variances and covariances when selection
is random (thus assuming that X) and X3 are uncorrelated with Z):



44

*
Var(X,) = Var(X)) + Var(u) Cov(X,,7) = 0 Cov(X ,X,) = 0
*
Cnv(X].Y) = QLVnr(Xl) Var(2) = 1/4 Cov(z,xj) =
x
Cov(Z,Y) = 1/4 £y Vnr(X,S) = 1/1¢[Var()(1) COV(X3,Y) =
*
+ Var(u)) 1/4 83Var(xl)

These values can then be used te solve the normal equations in
(34), (3%), and (36) to get

. *>
Var{x
r{ 1

1 - ;“’ S s 1
Var(X,) + Var{(u)
k
Var (X )

1 .
TS 5
“‘} £ %

: Var(xl) + Var (u)
o i3 ,

GThis section Is based on the presentation in Goldberger (1972b).
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Chapter 3
Roview of the Westinghouse Study

{1, Introduction and Backgreund

In this chapter a brief review of the Westinghouse study will be

the methods that

Jo will discuss the ratifenale for the study,

presented, We
.

. . ¢
were used in pathering the data, the techniques that were used to analyée

the data, the statistical findings of the analyais, and the interpreta-

tfoas and conclusions Lt were made by the Vestinghouse staff, In

Chapter 4 criticisums of the study that have appeared in journals and

books will be both presented amd evaluated, Additional cosments on how
]

the Westinghouse pvaluation could have been improved will be offered,

Thus, this chapter will not dwell on the shorteomings of the Westiog-

house evaluation but will attempt only to summarize the actual 1969
study.

The Westinghouse study was carried out pursuant to a contract
N
awarded by the Office ol Economic Opportunity (OEO) to the Westinghouse

Learning Corporation in cellaboration with Ohie University, The

Westinghouse researchers responded to a Request {for Proposals (RFP)

-

issued by DEO on April 22, 1968, and began their rescarch in June 19068,

The R¥P was very specilic concerning what the scope of the Head Start

evaluation was to be. Zicirelli et al, (1969, p. 14) state that the

R¥P requived the rescarch to Include:

{1) A specific focus on the cognitive .nd affective development

of Head Start enrollees;

(2) An investigation and assessment of the residual or lang-term
effect of Head Start on these particular dimensions through

O
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Hpong proeyoarc, to fnd wave to fuprove the overall effovt " and
sonftoring which “wanld be, o Lthe periodic review of each lacal progran
to e Pee 31 that maaimun expedat fonn z(?n$nl pacformance wore hoeing et M
Frae (3 in th o Tint of yoals we can sec that the Westinghouse stody wan

sative evaluation, Altthough an evaluation of averaye impact

ieht not be e intereating as the of fecrs of specific types of programs
to sode peseardhers and polticyeakers, the toforeation s fmpoartant for
fompar toy the eftectiveness of the various antipoverty programs.,
Wik te (197200, po 1) points out that other summative evaluations were
vermm s ioned \:‘t about the same time to evalugle various manpower programs,
Commmn tEy AT ban Programs, ,‘{pigh}u)thnc}(f Health Contors, and JORY,

The Bee oapecatsed soveral other sriteria tor the evaluation, The
vtudy heod to be o done exopest facto rather than as o true experiment so

that the evaluation counbd be completed within one vear, the evaluation

war 1o 1o lde weveral thousand chd Moo from approximitely one hundred
cosmunifoien throughout the United States. In addition, the RFP specified
that + participatiog children were o be eoployed as a control group
and that seweral fnstruments were to be used for measuring cognitive

ared attect rve devielopment

P e ot inpnovoe e atchers Telt that the primiry question to be
diowerredd by Phe evdhieat fone W

P the copnitive aud affective developnent of primary-
prade scheol ebhiildren who have had Head Stari experience
differ vignilicantty from that of comparabte children
whe have not had such experience? (p. 33)
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mters were dropped for miscellaneous other reasers (p. A0),
Pfothe cmitted ceonters ditfered fnoany Inpovtant

cawple, anoabr jdped form of the ”\‘ﬂd Start f)}f_‘f_it‘iul's

fepnatvo (HSTU) was sent to the 120 arapped centers

i aderdistered to the 104 conterys dn the final

the oot il centors repiicd, aad their responses 4o

ered capniticantly at the 5 peroent level on tive of

(ppe So-0dy, thore Do olear dnterence that can be drawn (rom

nonpar ticipating

-
-
~
.
®
-
5
X
-
z

ctivetivey o would be doportant to koew the chiarac

chrenponding conters,

Went v berene study was Jdesdemed to assess the averape
ot thireushont Dl Podted Statea, o oattenpt wan made

Py Shi b fn i Yw:o‘:.{ﬁsx}ﬂé:!t‘:‘zr Soene b were ('n‘{"l}‘d?.l?l}r

TR o} vh rart s bdren, Dedadted anfermnat fun

chr e wan et avas bable, bur e UL N, Bugeau of
Spvrescivatedy S operoent b G talbevear pregrans

[N oo e THRALLAS T wae Jincoveried thot

ol Tt w0 Patyer averase Parr iy osrse (althoupt. the

LR ERY il L s b Tarpery and aloo g hiipghe
SRR B sl et ey oy diiYererne hetween the two
vEoan A TEEN rieacd o Tarster p i of thu
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Lo dustrumensts Bosed e the Westinghouse Study

Three tyvers of neasarcoent fogstruments wore used in the Vestinghouse
)s k]

Lackpt ound data fostrusent s, copnifive measnres, and affectfve

The four backpround data instrusents used in the study are

pEfr 0] Inteaview Questionnaire (H81Q), the Pareat

Interview Quest jonnatre (M9 the Vocational Aspiration-Fxpeotation
[

ki
(VALL), and the Schoeol ‘I.n\?if«‘;n:n(_-lil‘ Measure {SEMY, The HSLO was

e,

intoreation abeut the dadivideal Head Start centors and

Head 5t ot participants within cach center, Topfos covered by the

HSIO fn lude the tupe of sponsoviog apency, size and patare of the staff
L ok + 4 Y 3

Foacial compoaition of the participants, participation ot parents in

aelivitieon, nurber of children on the center, and the currvirulen and

Ghrecliven of the centor, The WOl was admindstered dn oan foterview
conducted by oo tesber of the Wentiophouse sratlowith the Head Start

b Licial do clonree of the center,

e PIO Lo an A2 iners puest bonnarre desbpmed te obtain anfusrmation

abent the home envijeasent of the children In the sample. fncluded in

the PIY were questions on the hone Jearning onvivaooent, parental

attitades teward the sarental attitudes toward education, health
[ 3

St the b, vesational and cducational aspivarfons for the vhibid, and
oo srpennnd s e rapitis o status of the famiby, Moot o the dontore

Car 5o el los tad tria the DY e oot ovoasl oin Dhae iy ddatoo o anvad v,

ENTS A ST E PRF RIS I RETTR B A oo 1: oo beoro By ooy andorsation

[ Pl 17
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fhe VAED was desipned by tae Wesutinghouse researchers to determioe
thie educaticnal and occupational aspirations and expectations parents

hoad for theio ohild, Althouph the VARD 1o classificd as a background

instroment ) 1€ o onoeivabie that a successtal Head Start progran could

Alter parcntal anpiratioos and expectations, The VAR has not been

widely ool per e there an exfstingy theovetionl framevork for {ncluding

y
t

it in an cvadurtion of Head Start since the concepts it measures conld
oo eithor cannes or effectsy theretore wie shall not atilize it In our
reenslyais, Che ’v.’n}«i inghonae stade does ot repeort the VARLD scores for

the ventrol ehiildren, o [t s fmpossible to dotermine 19 the groups

. ! .
differ on the vartablon *yv_ul-.;nn’(i by the VAVLL)
F
F
)

The ?\.u’r-’.;;m;{\f;; {istrument uced in the Westinghouse study
o the SEMD he SEY was o devised by the Wentinghouse rescarchers to
reasure Tpertlnent factors in the total cohool envivenment' {p. 60),
P ST conpeentratod on anpects suchoas the role of the principal,

thenphan i on discioh e, and the ctractural arranpeoent of the

cotiont, rhe w0 d DD not Inctude quentions o clasn sive, teacher

Dackyround ) and o currioala uned by othe g whtich may he luportant
factors ti the educational productfon Yunction. Jhe S owas not used as

+

aocontrel zariablesin Yhe aratistical analvsis hat was used solelv te
Jevermine 18 the cohect environvent wvaries yreatty for ohfldren from
dr S hrenr el Sty ceanty e, The VWesringhicose otnde coneludes that

Teia Cr ot o b el environeenr dn e Sclen s wepredne Pead start
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Pwo approaches were wied in the study to measure cognitive develop-

pent . Children were piven an achivvement test to determine how well
they had wmasteved matevial appropriate to thedr prade level and an

hility test to determine thedle soholasoic aptitude and fntelligence,

.

As the Yevel of aehievesons 'vavies preatly within the primary grades,

IS

a ditferent achivvenvnt test was used for cach of the three grade levels.
Children in the tiet prade were given the Metropolitan Readiness Test

(MET)Y to weanure achicvement, The MRT wanaal (Hlderth et al,, p. 2)

states that the MRV wan "devised to peasure the extent to which schood
bogivners have developed 4o the several skiliy omd abiltities that

contribnte to readiness for Tieatograde inotruction,” The six subtests

fost 1, Word Meaviap, & ih-ftem pivtere vocabalary test, The puptl
setects fren three picotures the one that illustrates the

word Lhe craminer nameo,

Test L Ddsteniug, A Th-ftem test of ability to comprehend phrases
and sentences instead ot individual words, The pupil selecty
tvon thrtee pletures the ene which portrays a sitaation or
cvent thao examiney deseribes bricfly,

-

fent 3, Matching, A H-itenm test of visual peveeption dnvelving the

recopnition of similaritics. the pup il marks one of three

pictores which matehes a given picture,

Pest A0 Alphabet, A Hoedten test ot abilit s to recognize lower-case
Totters of the alphabet, The pupt! cheoses a Jetter pamed
from oarong four alternatives,

ety Mapmhors. % o dtens test et nnvber Fnowlodpe,
FETET N PR YOI A o Th-dten tost which turasures g conbinabiom o
sl perept don ol roator centel, (hivbderth oot oatb,, o p. 2D
Lo sy . . ooty ot My re o, tin 1] bty MR
N A . t ' coabualiny e ‘ K Al Loy
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that "Etforts to attach sipnificance to the subtest scores of individual

pupils are not encouraged; the subtests are short, and so the reliabilities
of their scores are naturally lewer than that of the tolal score
(Biddevth et al., p. 19). the manual points out that the relfability
cocfticients of the subtests range from 50 to 86 and that the
reltabidity cocfficient dor the total score is .91, Smith and Bissell
(1970, p. 80) claim that the MRT is aluso o usiful énsa‘_l_zumcnt because
Triw test Qs onot ondy a neasure of the child's performance upon enterfing
first grade, but i often a determinant of the way he will be treated
in the tuture' as the MRT (s frequently used in reading group agsignments,
The MRT was adninistered to the ¢hildren by their classroom teachers,
Acticvencont of childrven fo the second and third grades was measured
by the Stanford Achievewent Test, Second prade children took the Primary
I oBattery (SAT2), and children dn the third prade took the Primary Il Battery
(RAT3Y, The SAT moauals (Melley et oal,, Tuns, p.o 2) otate that the SAT is
"a oseries of achicvenont tests developed to measure the im;ncﬂ.m! know-
Poedpes, skilly, and understandings commonly acoepted o desirable out -
comes of the pajer branches of the vlerentary curricolum.' The six sub-
tests on the 54T Gres
.o Hord Reading., This test censists of 35 itens, praduated in

ditficalty, which moasure the ability of o pupil to analyze a
word without the atd of context

S Paragraph Meanbngcthe Parapvaph Meandng Test connists of g
serivs of paragtaphe, praduated dn difticaley from whiich one or
more words have been onitted, The pupid's task ts to detenstrate
Win vemprehenslon of the paragraph by celeeting the proper woerd

Pist ol emdoaion e tour ohivtees that are attorded hie,

aty The SVocabatary oot cnplove o multiolecchofoe type of

Pre s o whibo ot he momtl ods requaresd e select rrom g overies of thres
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alternatives the proper answer to a question or a statement vead
by the teacher,

4. Spelling. In this test the word to be spelled is pronounced
by the teacher, an illustrative sentence Is read, and the word is
repeated, whercupon the pupll writes the word in his test booklet.

b. Word Study Skifls. This test measures audfgory perception of
beginning end ending sounds, phonics, aad phonograms,

fi. Avithwetic, The Arithmetic Test measures the pupil's knowledge
of measures, problem solving, and number concepts. (Kelly at al.,
1966, pp. “=9)

In contrast to the MRT, the 5AT does not emphasteze a total score, but

the dndividual subtests have reliability cocfticlents that range fronm

The SATY Is simitar in structure and content to the SATZ, The efght

subtests of the SATY are:

Poword Meaniog, The Word Meaning Test consists of 36 multiple-
chojce ftems which measure the ability of the pupil to read a
seatence stlently to bimself and then gelect the correct word
to complete a sentenc,

JooParagraph Meaning. This test contains 60 iteps, each of which
vegquires the pupil to select frowm aoong four printed words the
cie which Cills an omiagien in the presented series of praduated
paragraphs.,

3. Scionce amd Secial Studies Concepls, This test presents B {tomy

ol specialized vocubulary trom these curvicular fields and requires
the pupll to demenstrate his knowledpe of synonvas, detinitions,
and concepls,

Gy oupelbing, The spelbimyg Test consicts of a 30-itenm dictation test,

SooWord Stwdy skitlte This rtest neasures the pupil's ability for
avbit oy disorvininateon ot beeinning el endine aoumnds Gad s

proltcre vy an vinual phonion,

1
B . . . ] v R
B, Lanpnage, b Languayy Tent secanuan the- pupad IR ETRISS ETIUISINER |
2 ’
N » A I 1 B
ST S B R A . s bl Tl o, na P [ RS N AT
2 ¢ . ) ' 3 [ H § ! H iy
. Voot bt o i1 . it Yoot o ¥ th H H
H 2y i B H . 1 s
SRt ben, bt nan toen Pripit ot L ‘ .
X%
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fhe final wmoasnre of cognitive development used fu the Westinghouse
study is the revised edition of the Jllinois Test of Psycholinguistic
Abilities (11PA), [ﬁv obiect of the test, accovding to its authors, s ta
"delineate s;;!;_w'itiv abitities and disabilities in children in order that
remediat fon may be undertaken when needed™ (Kirk et al., 1970, p. 5). the
manval farther states that "t is a diagnostic test of Hpu(“ifi(' cogaitive
abilitics, as well as a molar test of fatelligence.' The Westinghouse
rescarchers regavded the ITPA quite hipghly: "From the inception of this
project, the ITPA was reparded as valuable for obtaining a crucial kind of
evidence for evaluationg the effectiveness of Head start" (p. 77). The
ITPA has the advantage of beding applicable for children from 2 to 10 years
of agey the test was admioistered to children at all rhree prade levels
and is the only copnitive ionstrument available thae allows intergrade
comparisons to be made, Not all educators share the Westinpghouse ve-

s : - [CR- ' .y )
searcherst enthusiass for the TIFALT The T1PA manual (Kirk et al., 1963)

describes the ten subleasts as follows:

o Awditory Reception, This is g test to assess the abilite otf g
p 5 A
child to dorive veaning trem verbally presented naterial,

2o Visual Reception, This test is cemparable to the Auditory
Heception Test but utilizes a differont seose modaltity., It is a
reasure of the chiltd's ability to gain neaning from visual sywbols,

ooAnditory-Vocal Association, This test taps the child's ability

to r’§-1:11§-’«'(1z|«<v;v>r s presented orally, In this test the requirements
gt the anditory receptive process amd the vocal expressive process
are mintmal while the orpganiding process of manipulating Hingulstic
svabals in o meandiongtal Wiy dn tested by verbal analogics of

P reasing shrbfioultyy

o Viisaad Moo A Tl teny, 3ha i g thin vharpeld
. , .
H A A S A A LR R R P : : 1ai! 1 [T i ¢ i
1
3 i arg ity red ot eyt DTk
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v

5. Verbal kxpression, The purpose of this test Is to assess the
ability af the child to express his own cencepts vocally,

6, Manual Expression. This test taps the child's ability to express
ideas manually, This ability {8 assessed by a gestural man{pulation
test,

/o Grawmatic Closare, Thisn test assesses the child's ability to
make use ol the redundancices of oral Tanguige in acquiring

aulontat ic habits tor«iandling syntax and grammatic inflectloas,

In this test the conceptual dilficalty is low, but the task elicits
the child's ability to respond automatically to often repeated
verbal expressions of standard Amevican speech,

3. Visual Closure, This test assesses the child's ability to
Pdentily o common object from an incomplete visual presentation,

9, Auditory Seauential Memory. This test assesses the child's
ability to repreduce from memory sequences of digits Increasing
in length from two to cight digitys,

YO, Visual Sequential Memory. Thicpost assvases the child's
abitity to reprodoace sequences of nonteaniogtul numbers {ron
Hieilory

wtored to the children od

Pl MDA wan tviduiily by intervivwers

tratned by the Westinghouse staff,

Althonsh thic dissertation shall polt consider the aftective benefits
of Hoad Stave, we shall brietly deservibe the three atfective dovelopment
instrvuments decipned and atiliced by the Westiophoonae studvy Plest iy the
Ui lr.!:'_vn'f; selb-tencept fudex 080D 0 g Deeitem test desipned to Mansoss

the deyree of pocitive solt-convept of ohitdren o the privary prades”
¥, H } i I

(o B0 dhe Clasosross Behavior Inventory (CR1) 1o che second atlective

teanuresdoeviced Lor the woady, dos madn Junction is Vo SRR the
Shitldren s oo dvat ron fo ackihove dn s hoo b oargioe” (ol 830 The third
PVl g Uy Pt ! sl o i Wt gt tady 1 the

[ iy S AN o Deadte ot (s AR I, i g M s
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and society' (p. 85). The CSCL and CARI were administered by classroom
teachers, and the CBI was completed by cach child's regular teacher, It

P difficult to assess the vreliabillty and validity of the affective

fnstruweent s as they were standavdized on groups ot"& 100-200 students,
&

N

b}

1

7

A, Statiastical Model

Ie Chaptoer ¥ we presented several statistical models that could be

cuploved for Head Start evaluation, The Westinghouse researchers used

three statistical wedols, but they eaphasized one parficular analysis

of covariance medel while reterring to the others as "alternate

mode s, ™ We will present their basic model in the equivalent regression

framework bhecause econonists are more familiar with regression tech-

niques, amd becanse (t {8 easier to discern the underlyving structure

ol the model in the resression {racewerk, The basic equation of the

Y - R A SN
0 7 |

whore the wvariables are doeftned s

Yo e seore on the copnitive or o altective tests
2= o dureny variable for ospericental status whero
A Ufor the ohiildyon who participatesd in Head Start, and
/. O for the chibdren in the coutrol proup
X, thes measare of SES ased o the analvsis W
i =
: g q oduney o variabi o the N oavighborbood T target
N ‘. : ¢ LI H il » LIPS S BV [ H L o Ll Fivin (RS L 3t
w il v
LT it Wi U
ot the ebesrvat g tron ey yhborhoed 1) and
(LR TR S e
ol atarbhaaa ter s e e b B e n Iy T haribated with o
[ ey ETEL S R T S A il P [APRT B
tre ot Tt inde pemdiont vy iahl



The Westinghouse rescarcheors assuned that the data should be grouped by
neighborhood rather than use fndividual children as the unit of obser-
vatiog; for ecach weighborhood there were thus (wo observations--one
for the Head Start children and one for the contrel children. The mean
value for cach group on cach variable is determined and used {or the
value of that observation, Because there arve N noip_hbbxfhoods, cach with
an experiweatal and control proup, there fs a total of 2N observations
for the analysis. The Westinghouse report Joes not explain why grouped
data rather than ungrouped data were used in the sodel. The model
also assumes that the regression is lionear in nature with Head Stare,
sts, and neighborheod as the appropriate im!f*pcndvm, variables and

. >
that there is no interaction eoffect between Head Start and SES or
neighborhood,

fhe variable used for SES in the Westinghouse study s the

"Two-Factor Index of Social Position” described in Holljnpshead (1958).
The variable is constructed as a weiphted sum of the head of house-

hold's oceupation and educatiznal attainment. Occupation is computed

v
.

o a seven-point scale ay follows: :

b, Executives and proprictors of large concerns, e.p., doctor,

lLawyer, commissioned oficer, et

)
* 2, Managers and proprictors of medium-sized businesses and lesser

professionala, c.ope, police chiel, registered nurse, teacher,
U oAdmiinistvat fve oersonnel of larye converns, owners of sl

fat ¢ ¥ »
Prchependent businesses, cetiprofessionalbs, oo, clothiae shop
et PR proyranmer, tlovist oot
oty ol Te bucdneaeon, chorionad mnd calos werkern, ad
feo hin e tan

b ' .',1"}.1'.,{“L1',),3x iy, ! Pioy ',’ HiR
tvlint, po ractbon Toroman, ob
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reprenston caetficient i.'.,/. The coelfficient is then tested for statisti-

vl capniticance by using the t- statistic associated with the coefficient.

*hL Resalt oot ata )‘\!I.ll'y‘(?‘-\“’-

Piers iooa preat deal of data analysis that was carried out by
oot anyhonse tesearchers, and we shall only attempt to summavize
the tand nps bere, hach o of the copnitive and affective test 5;('(.:!‘«}!2
Wi uost oo dependent o variable for Tutlevear and summer saaples for
thie tarsr, coecond, amd thitd prades, Ie addition, the samples were
Ltratitied further by peopraphic repion (Western, Northeastern, and

Southes ternd ) racial/ethmie characteristios of the centers {mainly

Blacr, maraly white, wainly Mexicon American, and viscellancous) and

By tyge af population units {Large cities, suburba, soall cities near
Patye o ttien, other coeald ocities, and rural). fn omost cases, the nugll
Bvpothe s thar Head Start has no offect on the copnitive development
of children cannal be rejected by the JILﬂ»ly:;vr; performed by the

Went inghouse researchets. tor summer Head Stare proyrass the report

R R

With repard to Taccoape developsent |, the following ebaecovations
cun be ouade s

Po o For the overall analysis, there were no sipnificant diftercne
between Head Start amd control, erther oo the HHPA "Total Raw
Score or oon the saboceores at o any of the three prades,

Ao Vor the analvais sade by subproups, there wore ne ditfervaces
in favor of Head Start on “Fotal Raw Score' o any of the
progpings, and only o tew seattered subscore differences {in e

Sout heast , madnly Nepro, and Mexican-Amer fean proupiagsd,

ERIC o
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fuvbonoe ctudy G not provide veteyenovs for these other

:»f_ﬂldi(':,} NBR! hoave beeo able to Jacate L‘H}‘;’ a few of them, N(\H'ﬁf uf the
et lenvade evalnations ave reviewed by Datta (1969 awd Grotbery
CHa0) . A deterds ceport for the planncd variatfen study has been
written by Booaell (39710, ihe study of the Frapicet of Head Start on
crrmnd ties was releaned in May 1O and ean possibly be obtained uvader
the tolloyiny reterense:r Rirachner Associates, hae. A Natdenal Survey
s othe Topavts of Hewd Start Centers on Coxremity lTestitations, a report
sresented to the Gtfiee ot ondld Developsent, oS fepartment of Health,
Plucation ool Welfare pursuast Lo coatyact BEUSAGIN HMay 1070,

Although RO Bas eligability crateria for Head Start participation,
thewe critersa ave very broad sod todividual Head Start centers could use
drecretion to pake the roguirerents sare strigpent . The Westinghoune

teseatvhers learsed the regquirerents within each target aves and re-
STt Vet caatted peguiation To Thoese who mels these teqolieseat g,

e test oor the Woentippehouse repart s contoobictory about the chay -
acteysatzons on whool the control acd Head Starr childien weye catched,  On
cape 0 the yeport states: Mthe vonterol savple was eatehed to the Head
Srart macnhle oo the Iallewiny variablos known to aftect schaol performapoe:
cow, racial ethnry sroup rechership, and whether or not viundergavten was
woled M Hewswver, on pape 13T the report states that “the Head Starn
and control children were satched for age, sex, awd kiadergarten atton-

dance. ™ dn oonr reapslvans of the data we have Tound that the proups were
satehied onoall fouy desopraphie characteristion cather than either set of

thiyee chataoteristies

Bave stroaply critioized the goreening
iy

Py censidered s Chanrer 4

Copre ol the Bacrproamd data snstioonats are s Appendix Boot e
A‘!:’r;‘: iy f, 4 * g ; ._“
ottt and Boasedl (DES0 0 o0 B0 soppent that the TIPATs Uvalidiny
et noed with b advastaresd prescbool childeen has oS ovet been eatabe-
Pevbed el trw redsabibiry wrth these chiddres oy vt iotanhle T They
e pahideahed prr o ien eyl Bave tadicated thag FEPA way Lo werw
;4'35“?‘?" g f?':‘r-i‘.“‘;;,fii;ivg? ;:zt‘wv.y:*t-,'p-i ri';*}-!;;:_
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3, The Instruments Used in the Westinghouse  Study
\

‘  There has been some criticism of the cognitive and background
instrumehts used in the Westinghouse study and a great deal of criticism

of -the affective instruments that were developed for and employed in the

‘ 3

study. Although our reanalysis of the Westinghouse data is defined by

the instrumeunts originally employed, we shall point out the weaknegsses
! L}

aad flaws of these instruments and mention how they weaken and limit

the ahalyses that can bq carried out,

i

The affective measures developed for the Westinghouse study, the

Children's Attitudinal Range Indicator (CARI), the Children's Self-
: rd hS

Concept Tndex (CSCI), and the Classroom Béhéﬁ}or Inventory (CBI), have

been criticized because the instruments were validated on vary ‘small

samples (from 100 to 200 children) and because there is little evidence

that ‘the tests accurately measurc the psychological attitudes .in question.
e v .

The, Westinghouse researchers and others associated with the study do not

. $
defénd the alfective instruments very strongly. In tlheir replw téd the

K4

Smith and Bisselil article, Cicirpili, Evans, and Schiller (1970, p.'l;S)‘
state that "our judgment agout the .af fective findings should be

tentativ; and this is the vng the WCstinghousé Report took." Iq’Evans's
reply to Hadoﬁ'(l970,ﬂp.‘256), he sayé, "No great. claims are ﬁade for
thegaffeét&ve instfumcn&é.“ White, who served as a consultant.to the
Néstinghtuse study, genérally‘defended the researéh and conclusions of

. : ! . .

ﬁhe study in his fevieﬁ article (1970); he dismisses gll»of the affective

, ) : ' : o , 2
findings and gays that "the affective instruments were flot good. . . """,

. . . ) ‘ .
Because of ‘the weaknesses of the affective’ instruments and our lack of

expertise in interpreting the scores on these instruments, we shaltl

* r

confine our reanalysis of the Westinghouse data to the cougnitive benefits

i
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‘k0£ Head Start.: In'any event, we believe that cognitive development is a
more impertant goal of Head Start than affective development.
The cognitive instruments used in the Westinghouse sthdy,(thé 1TPA,
MRT, and SAT) have not been subjected to as much criticism, All of
these instruments were developed and widely used prior to the Westing-.
house study; these same instruments have been cbmmonly used in other
~ avaluations of preschool and primary grade€-education programs. Smith
_and Bissell (1970, p. 80) argue that the ITPA may not be an appropriate
instrument for evaiuatiﬁhsthe cognitive benefits of Head Start because
- . o# -
"its validity when used with disadvantaghd preschool children has not
yet been established and its reliability with these children is question-
eble." Cicirelli, Evans, and Schiller (1970, p. 115) respond, that the
children in the Weshinghouse samplé were not of preschool age at the
time of the testing and that high reliabilities have been found for both
normal and retarded children on the ITPA. ‘They further argue that:
Moreover, considering the facts that the ITPA deals in a
nultifactoral way with the crucially important variables
of language and that it is individually administered by
trained examiners, it would seem to us that an argument
. could be madé\;hat ITPA is at least as good a cognitive
measure as the MRT for Eﬁe purposes of this study, perhaps
better, ; ’ '
Four background instfu@ents were developed for the Westinghéuse

study, but the information collected from two of the instrufents was

not used in the analysis of the el ects of Hgad Start. The Vocational

Aspiration-Expectation Index (VAEI) was apparently not considered
important, as there is no comparisot: of the VAEI acores for the Head

~Start and control children; if this insfrument is robust, it could

~ conceivably have been used to determine if the two groups had similar

expectations for‘their'children, and we could defermine if the groups



7
differ on parental attitudes. We are not sure whether the VAEIfshould

be classified as a dependeht or an independent variable so we shall not

utilize it in our reanalysis, The School Environment Measure (SEM)

could have proved to be a useful instrument for-.children in the second ; 

!

{

and third grades if specific questions aboiut the éurriculum, class size,
and level of training of teachers had been included; these variables
would have made the Westinghouse study useful as a study of school)ihputs

in the educational production functi;E;:Lﬁhfortunapely, the questions on

* ’ .
the SEM were vague and cannot be used in this manngt; therefore the SEM

e

will not play any part in our reanalysis of the We3tinghouse data.

The Head Start Official's Interview Questiohnaire (HSIQ) contained
information about the racial and ethnic compositiénj f the centers, and

i

the Westinghouse study used this information to sdr tify the centers to
determine if centers with certain racial characteriktics are more effec~

tive than others. The H8IQ also corlains some dati that can be used to

compare different Headiﬁtart programs. Informatiqﬁ is available about

. N : _
the child-teacher ratio,\generalfapproach of the center, sponsoring
agency, etc., but the HSIQ does not contain certain crucial information

such as the number of hours per day children spend at the center and
the budget of the center. Nevertheless we feel that to exploit the
Westinghouse data to the fullest possible extent, a study of the effects

of Head Start center variation should be attempted.

The Parent Interview Questionnaire (PIQ) was administered to one
of the parents of cach child in the sémple to obtain information on
the home learning enviroument, parental attitudes toward the child,
parental attjitudes toward eddcation, the health of the child, parental

vocational and educational aspirations for the child, and socioeconomic

“,
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and demographic information about the child's family. Of this informa-

tion only the educational and occupational information was used to

construct the Hollingshead Index of socioeconomic status. This variable

1)

was used as a covariate in the statistical analysis. Some of the short-
comings of the PIQ are:

1. When the PIQ was completed by someone other than the child's
mother or father, it is impossible™“to determine the number of
parents present and the educational and occupational levels of
the individual parents. Thus, about seven percent of the
observations had to be skipped due to unavailable data,

2. The information on total family income is only available
in broad categories; e.g., less than $2000, $2000-3999, etc.
It would have been more useful if income were given exactly
and broken down by source such as father's wages, mother's
wages, public assistance payments, and other sources of
income. g -

3. The occupational codes are too broad and ambiguous. For
example, "owners of small indcpendernt businesses™ are ranked
higher than "owners of liftle busine§ses." The rankings are
not always consistent with socioecononic status; for, example,
housekeepers are ranked higher than construction workers.

4., The intormation on employment status is applicable only

for the -time when the PIQ was administered. There is no
information about previous work history.

4, Sampling Procedures

‘ATWO types of criticisms of the sampling procedures utilized by the
Westinghouse study have been made. The first criticism is that the
centers selected for the study are not representative of all Head Start
centers, anl thus, the Westinghousg study did not assess the:aver;ge
impact of alt Head Start centers. The second criticism is that tge
selection of the individual Head Start and control children was done

in such a way that the two groups were unequal in ability (especially .

cognitive ability) prior to their Head Start experience. This second
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‘criticism implies that the statistical analysis will lead to biased

79

estimates of the effects of Head Start unapr some condikions.
N ' !

Smith and Bissell ;rgue that the sampl}ng process uéed<for‘the
selection of centers was inappropriate for éeveral reasons., They claim
that stratified random sampling would have been preferable for determin-
ing the relativefeffectiveness of different kinds of centers. This is
correct, but thé Westinghouse study only attempted to differgntiqte
between full-year and sumnef programs. Thus, simple random sampling
is the appropriate method to determine the average impact of H:ad Start.
Because the full;year and surmer samples were never combined, there was

no reason for selecting fewer full-year centers. The numbet of full-

year centers was too small to permit an extensive analysis of subgroups.

Replacing summer centers with full-year centers also reduces the

-efficiency of the estimate of the effects of summer Head Start while

increasing the efficiency for full-year Head Start; if -we are equally

_interested in the two types of programs, an equal number of each type

of centers would be ‘the most deslrable assuming that the populations

served by the two types of programs are similar. Fvans (1969, p. 255)

_recognizes this point: 'On retrospect this was an erroncous and un-

necessary decision since we decided relatively ear}y we wculd at no
time combine the summer and full-year samples. If we were doing the
study over, we would select a larger number of full-year centers.'
Smith and Bissell also emphasize the fact that 225 centers nceded
to be screened before the final sample of 104 was selected. - They cite
the reasons for the omission of centers and.claim that the final sample
1s biased to overrepresent less effective centers. Théy claim that the
21 centers dropped because they only had programs in 1967 creates bias

because ''the sample was most representative of those centers which were

2 ¢
P
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funded in the early days of Head Start,'hnd any idiosyncracies i{n the
allocation of the eafly funds were carried over into the study,' (p. 67).
Later in the same article, ;hey claim that '"Head Start ;enters are
likely to be éoth’of longer duration and felativeiy ﬁore effective during
their second year oﬁ d;eration . : than during theirAfirst year of

; operatiouf (p. 98). They obviousl; cannot criticize thé study from both
éngles. The second aréum;nt appears to.have more a priori ;ppeal.

. - A group of 27 centers was aropped‘because arrangements éould not be
made for the children to take the tests in‘th¢ school or beéausq the school
~was closed auying the summer making,it imposs{ble to.obtain the chldren's
recorés. It is doubtful tﬁat these conditions would introduce any
systematic bias into the sample of Héad Start centeré. Threé of the
reasons for drépping centers could po;sibl; have led to the elimination
of especlally effective cép;ers. It is cdAceivable thet the' 50 centérs
"that were dropped because there were too few eligible control children
were very eEfective'and, hence, were able to recruit all eligible childfen.
The' se?en centers that wefe>dropped“becaq§e‘they produced too few Head

-

Start graduates may have been better because they were small (as is
argued by Smith and Bisséll), but because they réprgsent only a very
small fraction of the total Head Start population it is unlikely that
a large bias would be created by their omission. Sixteen centers were
Hroppéd for miscellaneous re;sons such as "the center admitted only
retarded children, there was dissension between the school and the
center, etc.'" (Cicirelli, Evans, and Schiller, p. 110%. Dissension

between the center and school could be 8 sign of either an effective

or ineffective center, but theve is no evidence available for either view.

(-4
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Although there 1s no a priori reason to expect that the dropped

centers were more effective than the included ones, the‘WestihghouSe

4

researchers anticipated crxiticism for dropping so many centers and

Sought to demonstrate that there were few differences between .he two
-groups by mailing an abridged version of the HSIQ to the .dropped centers.

Because the HSIQ was administered orally :to the directors of the partici-

pating centers it is possible that some response bias was produced by
the different form of administration. It is difficult to make meaning-

ful comparisons between the participating and dropped centers on the

TN

basis of the HSIQ because only 54 of the 121 dropped cenEers returned

the questionnaire. It could be argued that those centers that did
return the HSIQ were most interested in helping to evaluate Head Start
and thus more effective than those that did not respond, but this is a

weak argument that cannot be suppcited by any evidence, When the

responses of the two groups were compared, the Westinghouse researchers

LY
fourd significant differences on five of the 32 items, and these

differences indicate that the participating certers are more likely to

‘be effective. For example, the study found that a higher proportion

of the participating centers followed up their graduates' performance
in first grade. Smith and Bissell make the point that the procedure
used to determine if the two groups differed was crude, but the fact
remains that there is no indication that the final sample of 104 centers
overrepresented ineffective centers.

The selection of the individual children for the Head Start and
control groups has been criticized on the grounds that the control
children came from a more advantaged background; in Chapter 2 we demon-

strated that under some conditions a difference of this nature will lead
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to underestimates of the effects of Head‘Start in the statistical analy=

sis. This is the major criE{cism of‘Camﬁbcll.and’Erlebacher (1970), and

Madow (1969). Although the Head Sta{t'and control children were matched

on the basis of neighbbyhoodf Head Start eligibility, age, racé, sex, and
. , ‘

kindergarten attendanceg, there was no attempt'to match the samples on

SES. Analysis of the céntrol and Head Start samples confirmed that the

control children were slightly more advantaged than the Head Start -

children on several SES measures. We shall discuss the implications
A
of these differences below, To the extent that the Head Start children

were self-selected, a case can be made for bias in favor of the Head .

Start group; parents who are the most interested in helping their chil-

dren would tend to be parents who are more interested in thcir‘cognitive

development,

. 5. Criticisms of the Statistical Analysis

The statistical procedures utilfzed in the Westinghouse study have
been criticized mainly on the basis that the anafysis of covariance
technique used in the\énalysis does not édequately control for initial
differences in cognitive development in the Head Start and control
groups. As the Westinghouse data were collected ex post facto, therg
is no measure of cognitive ability prior to th% Head Start experience.
The SE$ infbrmation that was collected can be used as a proxy for prig}
ability, but this measur% is fallible. 1In Chapter 2 it was demonstrated
that whenfcertain selectién procedures are used fqr anigniﬁg children
to the Head Start and coﬁ%rol groups the use of a fallible ﬁeasure of

pretreatment cognitive deVglopment will lead to a biased estimate of the

effects of Head Start; und%r these conditions if the Head Start population
|

\_



‘k)\’\ ’ 83

N\,
i{s less able than the control group (i.e., a '"scraping" éélection
, \

N 5,

procedure was used) then the analysis of covariance will'leaaKtb an
N,

underestimate‘of the effect of Head Start, The.Campbell-Erleb;éQé;.
, Y
model is one model that will lead to an underestimate of the éﬁfé;@
. ‘ ) . .
of Head Start, but several of tﬁe alternative models do not lead to ﬁ\
bias. ‘éécause the children in the controlygroﬁp appear to come from f\
slightly higher SES backgrounds, Madow, and Campbell and Erlebacher . S\

(RN
]

argue that the Westinghouse study's findings are biased to underestimate {
. ' !

the effect of Head Start. . : | A

In Chapter 2 Qe noted how discriﬁ;nant analysis can be employed to E
determine if the llead Start and conEfsl groups differ significantiy on %
their SES. We shall use discriminant anélysis in our reanalysis of
thé‘Westinghouse dgfa, but we must realize its limitations for deter-
mining if the regr:a"s;smn analysis will lead to bias‘ed estimate?of' the
effect of Head SCarﬁ. zTﬁése Iimitétions were discussed in Chapter 2,
so they need not be repeated in detail. The most important 1imitétion
of d%scriminant analysis is that ﬁhere are several models where the
groups will differ significantly on their SES but where regression
analysis with SES variables included as régressors will not lead to
biased eséimates of the coefficient of Head Start.

The model presented in Chapter Z}yﬂmre group selection is determinod
by pretest score, is one case where the Head Start and control children
différ on their pretreatment levels of cognitive development but where
regression analysis will produce an unbiased coefficient for Head Start.
This model is not exactly relevant for our reanalysis of the Westing-

houge data becausc the Head Start selection was not generally made in

this manner, and if it were, we do not have information on what screening
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device was used.3 The .omitted variable model presentedﬁin‘Chapter 2" can
also be used to demonstrate that observed differences in SES may not
lead to a biased éstimate'of treatment effect. As we have previouély
nqéed, parental attitudes toward education are unmeasured, and we would
. th ' ; o
expect these attitudes to have an effect independent of SES on the cog- *
hitive development of the child., Since we would expecé those parents
who enrolled their children in Head Start to he stronger in these atti-
tudes, the.omission of pérental attitudgs will introduce a biés toward
overstating the effeéts of Head Start. It is impossible to predict thae
magnitude of this bias.4 In our discussion of omitted-variable models
in Chapter 2 we also noted that the child's:pretreatment level of
cognicfve development could be considered an omitted variable. We then
demonstratédythgt if selection within SES levels is random with regard
to ability thenja regression of posttest score on SES and a treatment
variable will Lét?oauce no bias in the estimate of treatment effect,

: s |
even if lower SES levels are more highly represented in the Head Start

group.

o
o

inirétrospecé, it is apparent that a major weakﬁess of the Westing-
house study is that no firm statement can be made about the bias problem.
It would‘have>been‘he1pfu1 if the HSIQ contained detailed questions
concerning the selection procedures used at the Head Start centers.

. Because different recruiting procedures ma% have been used at different
typesﬁof centers the bias may be of different magnitudes even of a
different dirgction for various subsampleg. For example, it migbt be
that the Wes£inghouse findings that the predominantly black full-yéar
centers were so%thét effective was because the center officials used a

4 , . ) .
"creaming'' selection process whereby the center admitted the best of the

N
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the .program so that any bias can be taken into account when intérpreting

85

»

eligible children. It is impossible to rectify this problem for the
r . .

w Westinghouse data, but we recommend that future eTJPost facto evalua-

- o
~ tions make a strong effort to learn the selection procedures used in

A\

the results, .

Although thé issue of bias has been the major criticism of the
Westinghouse study's statistical analysis, other questions have also
been raised. Smith and Bisgell make some interesting charges against
the Westinghouse study that deserQe a more complete response than they

: L ®
received from Cicirelli, Evans, and Schiller. They begin by dismissing
the argument that the groups are much different on the basis of SES:

The means and standard deviations for the fourhsqcioeconomic

variables {parents' income, parents' education, parents' '

occupation, and number of children} show only small differ-

ences between the Head Start and control groups. It is

probably unreasonable to anticipate that these differences

would be of crucial importance, particularly since their

effect should be controlled in the data analysis through a

covariance procedure (pp. 74-73),

(It should be noted that Smith and Bissell are referring only to the
full-year,firét grade sample and that the differences between the Head
Start and control groups were greater for the summer samples.) They
then argue that the correlation coefficients between the SES variables
and the MRT total scores are significantly different for the two groups
ard that this will lead to bias. This is puzzling. The covariance
model employed by Smith and Bissell, essentially a regression of the
MRT score on the four SES variables and a dummy variable for/ﬁ;ad Start,
does not require that the correlation matrix be the same jin the two

groups. Smith and Bissell assert that the differences in the correla-

tions imply that there is an interaction between Head Start and SES
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upon the MRT score as well as an additivé effect., The possibility of
such an inferactioh effecf is worth considering, but there is no need
to‘justify such a hypothes@é from the correlation coefficients,” Smith
and Bigsell tested the hypothesis that there is an interaction effect
and found that the hypothesis wés supported. They do not rep&rt the
procedure used for testing the hypethesis, and it isﬁlikeiy; consider-
ing the resu’ts of our reanalysis of the same data, Ehat they appliéd
thefwrong test. The procedure outlined at the conclusion of the
article by Gregory Chow (which they gite) provides a>tcstkfcr’deter—
mining if the constant as well as the regression coefficients are equal
in\gybﬁsamples. Since a nonzero coefficient for Head Start would lead
to a different‘constant for tﬁe two regressjons, it is inappropriate
. /

to includge the constant in ;ﬁe test of equality.

If there is an interaction effect between Head Start and SES we
can no longer consider the val;c of Head Start in terms of a single
number; the effect will depend on the child's initial level of SES.

This is illustrated in the diagram below:

Y Head Start children

Al

Control children

<
Or<|8 :&:IG !

SES

Figure 5.1'
Head Start-SES Interaction
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®

for simplicity, we assume that SES.can be represented byia single vari-
able. An interaction effect is illustrated in the diagram becausa the
regression lines for the Head Stgﬁt’and control groups are not parallel.

The effect of Head Start for a child is the vertical distance between

1

.the two regression lines at his level of SES. In Figure 4.1, ¥ repre-

H
gents the mean of thc MRT for the Head Start children and Y. the MTT

c
» mean for the control children. Smith and Bisgsell define the effect of

\ )
Head Start, a, tp be the vertical distance between the lines at the .
n

is on the Head Start regression line, The\xglue ?} is

point where ?ﬁ

~the MRT store we would predict the average Head Start child would have
{’ }recéivgd if he had not participated in Head Start. This procedure is
fricorrect becausevthé effect éf Head Start depends in part on the SES
of the child, and it is misleading to éummarize ;he effect as one vaiqg.

The primary analyses ig the Westinghouse stud; used only the

Hollingshead Index, the dummy variables for neighborhood, and a dummy
variable:for Head Start as inde;endent variables;:in addition the data
were groﬁped byvneighborhood; We bélieve that several improvements can
be made in the structuie of the statisfical model émployed. Whatever

3

the merits of the Hollingshead Index are in measuring status, there is

" no theoretical reason for including socioeconomic information in that
3 form for a wodel of cognitive development. The variables that are used

in computing the Hollingshead Index, the occupational and educational
Lo \

gchievement of the head of the household, can be included in the regres-

-

sion as separate sets of dumry variables. This procedure offers several
{
gdvantages: (1) the Hollingshead Index constrains the regression coefficient
N

for oducdtioh achievement to be four-sevenths of the coefficient for

otcupational status, whereas including the varikables separately permits 7
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the coefficients to vary freely{s and (2) the precoding of these variables

... » constrains the niodel by requiring that the effect upon the cognitive"

R .
T . - N N

development _of a child is the same when a parent's score is increased
. “ « { o
"~ from any given step to the one above; thus, the model implies that}kn

-

increase of the head's education from\g ) years of educat iog to 7-9

\ .

would "‘have the same effect on the cognitige dcvelopmcnt of a chi]d as.

a shift from 9-1l years to 12 years, cetpris paribus;> As our knowledge

’ s

N g , P ’ ‘ /
of educational production functions 'is very limited, such arbitrary

constraints add nothing to the modei and may reduce its usefulness in

our attemptg to discover the effects of SES hpon cognitive development,

Variables not included in the Hollingshead Index are also appropri-
ate for inclusion in the regrées{on model-: qu two- parent families the
education and occupation of the hgad's spouse is apptOpriate and should
add to the explanatory powervgj;;ge modelﬂgs well as partly control for
differences in ability betwee; the Head Sﬁart and controltgroﬁps-;

{ .

thereby reducing the potential bias problem. In their reanalysis of -
the Westinghouse data, the procedure used by Smith and Bissell (1970,

p. 74) of using only Lhe higher of the two parents' educational ievels
is arbitrary, and we believe that the backprounds gf both parents will
" be important. Although ggmily income is given only within seven broad .
brackets, we belierve that some measure of income must be included as an .
independent variable; in the Westinghouse study's alternatiQe analysig,

a single précoded vériable was used, but other conceivable appréaches

are to use the ﬁiqé§ints of the brackets ér a per capita income measure.

If the model is andlyzed with individuals as the observatiqn units we can

include demographic variables such as age, race, sex, ans kindergaE}?n

[Kc N | T

Tt Providsd by ERIC
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N2 1 .

attendance in the model. In Chapter 5 we shall define all of the vari- -

.

ables utilized in our reanalysis and our hypothesii about each of them,

At this time we pnly wish to note that many relevant qariables were

excluded from the Westinghouse analysis and that‘many of those that were

included were included in an arbitrary form. Improvements in the

model where we better measure the sociogccnomic

sﬁg?ound of the chil-

dren will reduce‘bias causéd by differences theLHead Start and control

“ ‘ v _
backgrounds; in effect, adding relevant SES variables gives us a more
“accurate ”prqtest."6

Our final suggestion.for the statistical analysis is that ;ﬁ&ividuul
. . //' '

data rather than grouped data should be used. ' The Wgétinghbuée‘repért 
gives only ; weak justification for using grouped data,’and there are(
several ;easons to prefer using ungrouped data,. Cramer‘(lgﬁﬁ, p. 237)
has demonstrated thét in a two-vgriable model} grouping by théyindepén-
dent variable produces dnbiaéed estimates of the regression coefficients’
but the estimates are not ;s efficient as when ungrouped data are
used., Blalock (1961, pp.?163>1%g) reaches the same conclusiogs
and also:gétes that if the grouping is done on the depeﬁdént variable
‘our estimates of the regression become biased, Blalock also considers
the case where the grouping‘is by geographic proximity, wh{ch is the
case for the Westinghouse study. 1In the empirical case he has sgelected
to illustrate the problem; grouping hy proxiﬁity is similar to grouping
by the independent variable; but he warns:

In other instances, however, a grouping by proximity might

approach more ¢losely a grouping by the dependent variable.

In this latter case, we might be badly misled by the numeri-

cal value of b x'which would then increase with the size of
the grouping (p. 112). : : i



D A final reason for using ungrauped data is that many variables of j/

interest cannot be Kz?luded in the model when grouped data are usgf;

'

For‘examplé,-we may be interested in testing the hypothesis that child's

“sex has no effect on the|test scores. When we use ungrouped data we can

ncluding a dummy variable for sex; but, when

L]

test this hypothesis hy
groupﬁd data are used there is no variation across neighborhoods in the
wroportion of males and females so we must omit this variable from the

analysis.,!lf we wish to use sets of dunmy variables for characteristiés
such as eduéétiongl attainment, Lhere is no way to ds so when grouped

data are employed. Thus, we shall carry out all of our reanalyses using

ungrouped data.

6. Interpretations of Stégiétical Findings and Strétegieé for Evaluations -
We now coﬁsider}the difficult task of making %n;erpretatibns of the
statistical analyses of social action proéfams sucﬁ as Head Start. To
be ugeful to policymakers an evaluat}on must include specific recommenda-
tions based on the ang]ysis of the data. For an evqiuation of Head Start
this includes: (1) the determination of our best estimate of the effects-
of summer and full-year Head‘Start on various groups o% children; (2) the
consideration of how confident we can be in the accuracy of our estimates;
(3) the determination of whether the benefits of thé program exceed the
costs; and finaliy,’(a) a comparison of‘Head Start to policy alternatives
to determfﬁe if Head Start is the most efficien; program for meeting our
goals. 1If the first and second steps indicate-a Zero or negaéive effect

!
of Head Start, the subsequent steps are unnecessary, and Head Start can

!

be viewed as an ineffective program.
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The first step in Interpreting our results is to examine the regres-
sion coefficient for the effert of Head Start; in the Westinghouse stﬁdy
where there are many cdﬁnitive tests avallable we/have effects of Head
Start on each of these measures, but we shall make the simplifying

assumption that there is only one dependent variable. If the effects

.of Head Start appear to be zero or negative (and we are reasonably con-
) .

%

fident that our estimate is unbiased), our work is done--we may conclude
that in its present form Head Start is an inappropriate program for

increasing the cqgnitive development of disadvantaged children. If the

</ .

4

$srimate is positive we then consider the statistical signi?icance of
our estimate.. If the hypothesis of no effect cannot be rejected at the

[
] ,
I or 5 percent significance level it is sometimes argued that the pro-

. \
gram should be abandoned because there is no "significant" effect, T%is
argument is ra;ely correct. Ag Cain and Watts (1970, p. 233) explaing
"a body of data may be unable to reject the Hypothesis that some coccfi-
cient is zero and be equally consistent with a hypothesis embodying a
miraculously high effect.” We must keep in mind that our estimate is
the bést éstimate of treatment effect and that a large standard
error for the coefficient only implies that we canﬁot be very
confident in.the accuracy of the estimate. I% we find that the effect
of Head Start is not statistically significant and the effect of the
progr;m appears large enough to be considered worth attaining, & more
refined evaiuhtioﬁ of Head Start should be attempted. Some of the

techniques that can be used to increase the efficiency of the estimates

are to increase sample size, improve the accuracy of measurement of the

“independent variables, and select the sample so that .there is less

covariation between Head Start and the independent variables.

i
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A Head Start instructor may be satisfied to learn only whacvthe

cognitive benefits of Head Start are, but a policymaker must know more.
The policymaker must know whether thelbenefits of Head Start exceed the
costs of the program so that he can decermine if it is worth the invest-
mert. This involves placing a dollar value on cognitive gains-+»a very
difficult tasﬁ, but one which must be faced. If it costs $1,000 to make
Head Start available to one child, then the policymaker must decide if
the gains produced by Head Start are worth at legst $1,000 for the program
to be considerclyworthwhile. Fconomic theory asserts that an {ndividual
will purchase private market goods only if he decides that it is worth

at teast the cost te him. For publicly funded social action programs,
however, it becomes much more difficult to price the benefits,'especially
when the benefits are in the form of gains in cogniti development for
young children: Presumably the benefits of Head Stargébillalso iqclude
day care benefits to the pgre;ts and externality benefits to the taxpay-
ing public, but for our illustration we assume that we are only interested
in the value of the cognitfve benefits.

After we ﬁave expressed the benefits of Head Start in dollar terms

we compare thg benefits to the costs of the program. If the costs
- exceed the btenefits, then Head Start should not be continued in its
present form even if it prdluces significant benefits. For example,

we would reject a job training program’that increased the present value

. of lifetime earnings by $10,000 if the program cost $15,000. It is

important to ihclude all benefits in the calculations, however, because
even if the primary educational benefits do not exceed the costs, it is

possible that the value added from the externality benefits and the day

L)
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care benefits may bring the total dollar benefits to a sum greater than
the total costs.

The final step in interpreting our results is to compare the
efficiency of Head Start with alternative policies, To 1llustrate
this point we shall use the following hypothetical example. .We assume
that our analysis includes three pblicy variables: Hesd St?rt (2),
kindergarten (K), and cash transfers (I). We furtheg’aSSume that
kindergarteﬁ and Head Start are continuous variagles and that the

level of treatment can vary continuously. <Children can receive any com-

’

L] .
bination of the treatments, but we assume that the relationship between-
oron

the test score (Y) and all indépendent»variables is‘linQAr and additive .
with no interaction &ffects. |

We begin the analysis by regressing Y on the tgree policy variablé;
and all other .independent variables-that our model specifices. Suppose

that our fitted regression equation is

N

Y = 80 + .0005I + 1.00Z + 5.00K + Bixi

i=1
where the Xi variables represent the nonpolicy variables such as race,
age, and number of siblings. Because the regression coefficient for
Head Start (2) is positive,\we can proceed to compare the costs and
benefits of the program. Féx this example we assﬁme that oﬁe unit of
Head Start cos&s $1,000 per éhild 1f the policymaker decides that a
gain of one point for a chilflfg worth $1,060 then the program can be

judged a success, The policymaker can then compare Head Start with

the alternative programs to see which is the most efficient ﬁ;thod of
.‘\ ,(.&
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1néreasing the cognitive development of disadvantaged children, Suppoée
that we have the following cost information:

cost of a unit of ﬁead Start = $1,000
cost of a unit of kindergarten = $2, 000
cost of income trahsfer = §1.

By combining the cost information with the regression coeffibients we

A 5
&

can arrive at ‘the benefit-cost retios for the three policies:
points/dollar for Head Start = .0010 |
points/dollar for kindergarten = ,0025
points/dollar for income transferwu .0005,
Thps for the example we have presented, Head Start is not the mést
efficient way-of increaqing the Eognitive Aévelopment of children; -
kindergarten pfovides more benefits per dollar of-expenditure;?

The procedure %or determining the appropriate strateg} becomes more
complex if we introduce. political constraints or if we allow Head Start
and kindergarten to be provided at only ohé treatmeﬁt level. We might
have found that trﬁnsfer payménts woul&‘be‘more effici:nt, but transfer
payments may not be so politically aéceptable as an educational.program.

, , .
(In economic‘terms we could say that transfer payments create negative ' ¢
externalitiesland educétional programs create positive externalities and
that our benefit figures should be adjusted accordingly.) If we do not
permit theafreatment level for kindergarten and Head Start to vary, we
have an interesting équity-efficienéy problem., When the budget for
educational programs is fixed, it is no longer a simple matter to deter-
mine if the money should be spent on Head Stgrt or on kindergarten. In

our example we would produce the largest aggregate amount of benefits by

concentrating all of the funds on kindergarten; yet this procedure will
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provide benefits to a smaller number of children and may be criticized
on equity grounds. The policymaker must then decide how to weight the
equity and efffciency aspects in making his decision.8

The sole criterion advocated in the Westinghouse study for deter-
mining the 'practical significance" of Head Star;.is that if the gain
in cognitive development attributed to Head Start is at least as great
as one-half of one standard deviation on the tests used in the study,
then Head Start can be considered to have gignificant benefits, This
measure suffers because it is not only arbitrary {(why not one-quarter
of one standard deviation as Smith and Bissell suggest, or one full
standard deviation?) but it alsg ignores‘many of the important issues
that should be considered. |

b}

7. Submary .
In this chapter we have tried to enumerate the shOftcomings of the
Westinghouse stud; and to provide suggestions fof future evaluations.
Some of the problems of the Westinghouse study can be corrected by a
reanalysis of the daté; other problems are impos;ible to rectify at this
time. In Chapter 5 we present our rcanalysis of the data and‘note the
problems thatvremain. It is unfortunate that some important issﬁes,
including whether or not regression analysis will lead to unbiased
estimates of tréafment effects, cannot be settled. As the number of

large=-scale evaluations such as the Westinghouse study continue to grow,

we hope that more attention is paid to the area of evaluation methodology.
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FOOTNOTES

™~

IWh{te {1970, pp. 178-179) defends summative evaluation as follows:

Why be concerned with so gross and uninformative a question
in the first place? There is 8 questign I once heard an OEO
official ask: ’ :

'We are paying 350 million dollars for this program and
20 million dollars for that program. Why are we paying 350
million dollars for this program and 20 million dollars for
that program? Why aren't we paying 20 million dollars for
this program and 350 million dollars for that program?'

This is the question of the policymaker. It is a new kind

. of question, deceptively like the traditional forms of the
evalyation question, but different and worthwhile in its
own terms. Is.national implementation of Head Start not
working?--Does it produce effects substantial enough to
justify its cost and its preemption of funds which might
be allocated toward other possible:approaches? '

2Although Cicirelli, Evans, and Schiller (1970) feel that the
affective measures can be used for making "tentative” conclusions, White
-(1970, p. 173) argues that they should not have been used at all:

Though the affective measures were ultimately used to come

to conclusions in the main body of the draft report, I am
inclined to feel that this is a little misleading. I believe
that the contractor could have pleaded nolo contendre about
the {ssue of attitude meazsurement. )

;Because selection for Head Start was decentralized with each center
doing its own selection, it is'very unlikely that all centers used the
same criteria.

i

4Some evaluations of preschool education programs have eliminated
this bias by selecting the control group as well as the experimental-
group from volunteers for the program. Even id this case it is possible
that neither group is representative of all eligible children, and the
results cannot be extrapolated for other children. Note that if the
program administrator "scrapes' on the basis of variables negatively

correlated with parental attitudes the bias due to the omission of these
variables would be offset to some extent. '

~
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5The coefficient for educational level is constralined to be four-
sevenths of the coefficient for occupation because the Hollingshead Index |
is formed as a weightaed average of the two components, with the weights

being 4 and 7, respectively.

6Consider, for example, the model presented in Chapter 2, section
4, From equation (25) it can be shown that the bias in B, will be.
smaller as the accuracy of the pretest increases. )

7Cain and Watts (1970, p. 238) make the same point about determin-
ing the most efficient policy alternative. In their presentation, how~
ever, they suggest scaling the policy variables so that one unit of any
policy variable has the 8ame cost. If this procedure is used then the
most efficient policy variable is the one with the largest regression
coefficient. In our example the regression equation would be:

H . - . N
Y= R, {r .0005T +,0010Z + .0025K + & B .X
— - =1 i

1

and once again kindergarten would be the most efficient program.

8A discussion of ‘this general topic is included in the article}by
Weisbrod (1970). i
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-Chapter 5
Empirical Findings

1. Infroduction
In this chapter we present the empirical results of our reanalysis

of the'ﬁestinghousc data. Because there are many resylts_to report,
only the moét important findiné§ are included in this chapter, and an
appendix is included which reports and discuéses some of our other
results.

| As we hive stated earlier, Head Start can be viewed as one input
fac}or in an educational production function, It_is possible that the
parameters for an educatinnal production function may vary for different
groups of individuals, so it is nﬁcessary to Qtratify the sample apd
estimate a separate function for eaéh group, We have stgatified the
data by ‘grade level (first, second, and third), type of Head Sta;c
prograh (full-year and summer), and by ﬁumber of parents present (both
and mother only). There are ten rather than twelve subsamples to be
analyzed because there were insufficient observations for the third
grade fu117§ear categories, Stratification by grade is necessary. be~
cauge we wish to examiné the effects of Head Start separately fop
each grade level and because different cognitive tests were administered
to children at each grade level. We have stratified by typé of llead
Start program becauée the control children Qere selected to match tﬂe
Head Start childrgn separatgly for each of the two‘typés Bé Hegd Start,

and combining the two samples might introduce bias into the anélysis if
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the seléctiyity is different'for’summer and full-year progra@s. Strati-
fication by*pa:ents present was déne because the set of independenf
variables is-different when both %grents are'present ;athér than wheni
pnly the>mother is present.

One ofzour criticisms of thé Westinghcuse study is that nokattempt
was wade to incorpbrate most of the.socioeconomic and demographic data
collected into the analysis.’ws ﬁave expanded the vector of independent
variablés to include the available variables that might influence
performance on tﬁe measurcs of cognitive devclopmentﬂ-Man& of tbqse
variables are included as sets of dummy variabies to allow for a more
general functional form.tBy exp;nding the set of independent variables
we expect to reduce the possible*bias in the cqpfficien;’for Head Start
caused by donra;hom treatment assignment. In adaition,'the variables we
have included are useful_in helping us to lgatﬁ more about the education-
al production précess, énd several ;E the v;riables cén bé used as
policy variables in addition to or in place of Head Stért.;

A list"of the variables employed in our reanalysis and a description

of how the variables were formed 1is given in Table 5.1, For each sub-
/ . -1

“ -
sample analyzed. two regressions were run. The first regression employed

é

the meah for ITPA scores as the dependent varfable and the’second
regression employed eitﬁer the mean for MRT scores, SAT2 scores,vor
SAT3 scores depending upon the grade level, Regarding the in&epcndent
variables; when a single trait, sdcﬁ as mother's education, is repre-

sented by a group of dummy variables (i.e., MSOCOL, MHSG, MSOHS, M79,

and M06) one of the variables must be omitted from the regression so

.
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Table 5.1
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Description of Variables Used fn the}Rcanaly$3§

" Description

£

Vériabl? e .
Cﬁ}LD | Number of children 1n;thé faﬁjif
INCOME Total annual {ncome Sf the child's»family in dqilars
AGE Age of‘the ch}lﬁﬁto the nearcs year |
MgbCOL 1 if child's‘mothér has more than 12 years of education;
0 otherwlse
MHSG 1 of child's mother has 12 years of cdudation; 0 otherwise
MSOHS 1 {f child's mother has 10-11 years bf'education; O otherwise
M79 P 1 if child's mother has 7-9 years of education; 0 otherwise
Mog/ 1 if child's wother has 0-6 years of educagion; 0 qtherwise
MOPRO 1 if child's.mother has professional or managerial occupation;
0 otherwise
MOCLER '1 if child's mother hés cler{cal occupation; 0 qthcrwisé
MOSK1L ‘1 if child's mother has skiiled occupavion; O otherwise
MOSEMI Ll if ch;ld's mother has semiskilled occupation; 0 otherwise
MOUNSK* 1 if child's mother hég vnskilled oZuupagion or no occupation;
0 otherwise )
FEMALE 1 if child is female; O otherwise
MALE 1 if child is male; 0 otherwise
RURAL L if child lives in a’tural area; 0 otherwise
KIND 1 if child attended kindergarten; 0 otherwise
' ’ .
» la
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i

Variab} ... Description
\NOKIND ) I if child did not attend kindergarten; 9 otherwise

FSOCOL 1 if child's father 833 more than 12 years of education;
~ 0 otherwise -

¢
’

FHSG 1 if child's fatker has 12 years of/education; 0 otherwise

- FSOHS 1 if child's father bhas 10-11 ycars of education; O otherwise
F79 \ 1 if child's father has 7~§ rears of cduéation; 0 othérwise
FObH "1 if child's father hné 0-6 years of cducation; 0 otherwise
FAPRO ! {f child's father has préfessional or managerial occupation;

0 otherwise
FACLER 1 {f child's 'father has clerical occupatioa; 0 otherwise
pASKlL I if child's fathqr has skilled occupation; O otherwise
FASEML ¢ 1 if ¢hild's father has semiskilled occupation; 0 otherwise

<£iPAUNSK _ 1 if chila's father has unskilled occupation; O otherwise

WIHITE L if child is white; 0 otherwise -
BLACK 1 if child 1{s black: @ otherwise
. -

MEXAM {1 if ¢hild is Mexican American; 0 otherwise

/
HDSIRT Poif child has had Head Start; 0 otherwise
RLEHS } if child is black and has had Fead Start; 0 otherwise
TLPAMY rnean of child's nenzere scores on [TPA
MRTMN vean of child's nonzero scorvs on MRY

-
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Table 5.1 (cont.)

Variable

Description o
SAT2N mean of child's nonzero scores on .SAT2
SATMN mean of chilh's nonzero scores on SAT3
DIVOR 1 {} child'é’parcnts divo%cod;kO otherwise
SEPAR 1.1f child'$ parents scparated; 0 otherwise
Wibow 1 if child's ﬁothcr is a widoﬁ;»O otherwise
NEVMAR. 'l if Chjld‘s mother hever‘married;_O otherwise g

3 ' &
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that the normal equations for the regression coefficients can be
sélvgd.' Where there are more than two categories we have generally
foliowed the procedure of omitting the variable répresenting‘the‘highest
category; for mother's education we have therefore omitted the variéblé
for mothers who have had one or more years of college (MSOCOL) from
the regressions, The category for which no dumny‘variable is included is
called the ;eﬂcrence group, and the coefficient for another variable
in thé set fells us how much higher'or lower we would expect the child
to scoré og the dependegﬁ variable if he is in that category rather
than in the referénce‘group,nother things equal, For the subsamples‘
where b;th parents are present we have omitted the set of variébles’
for marital status since these cateéories do not apply; for similar
reasons we have omitted the variables for father's occupation and educa-
tion for the subsamples where only thg mother is present,

There were some problems with the Westinghouse data, and we shall
?xplain how we resolvea them, Some of the ohservations lacked informa-
tion‘on oune or more of the independent variables, and thesé observations
have been omitted from our reanalysis. For the dependent variables
(ITPAMN, MkTMN, gATZMN, énd SAT3MN) we have used tﬁe mean of the nonzero
subtests becausé we felt that a zero sco;e“igdicates that the child
had not really taken the subtést. We omitte; all observations where
the child’had a zero écore on three or-ﬁore subtests of a given test

because either the child had effectively not taken the test or he

t

was so severely retarded that he did not belong in the study. The

*

data for total famjly income was coded in brackets and we have uscd

the midpoints of the brackets to assign values to the variable INCOME,
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2, Hypothesges

We shail now describe cuar hypotheses conccrqing the coefficients of
the independent variables, Our hypotheses deai with the sign of
the coefficients and sometimes with relative magnitude, Put we do not
have enough knowledge about the educatiorial production process to make

“tronger hypotheses. We expected the coefficient for the number of

children in the .faml{ly (CHILD) to be negative for two reasons, A

.

greater number of children in a family with Income held constant
implies thaf the fawily's per capita income is lower; thus as family
size increases LQQ family will have less resouyecs for providing a
better learning env@ronﬁent in the home. Jensen (1969, pp. 72-74)

claims that the intelligence of a child tends to be lower as the

number of older sibltngs is increcased; if this is true we have an

additional reason for expecting the cocfficient for number of children

s

. * - P
to be negative. We hypothesize that annual family indome, (INCOME) will

have a2 positive coelficient because ifncome not only reflecbg_the
. . < e
capability of the parents to provide a.good home environment, but also
A -

F

/4 s - ’
may be an indicator of the pavents' cognitive ability which will
presumably affect the child's ability through inheritance. There are

some problems with the measure of income available from the Westinghouse

data which might tend to lead o lower coefficients for income, The

»

"relevant measure of income for our study is permanent income rather

than reported income, Tt is possible that the variables included in
the model for occupational and educational status of the parents provide

& better measure of permanent inceme than reported family income. If the

~

parents included welfarve transfer payments in their reported income the

©
» .
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available measure wlll be subject to bias, especially because most of
the families in our sample have a low level of income; this implies that
the data on observed incéme overagtates the appropriate value and will
thus bias the coefficient toward zeros. There are reasons why the age of
a child (AGE) could have either a positive or negative coefficient, but
e expect the arguments for a positive cocfficient to dominate, Mahy
of the communication skills measured by the ITPA (such as auditory re—‘
ception and visual reception) are not fully developed in five~ or six-
year old childrén; we expect this would lead to a positive coefficient
for age when the mean of ITPA scores is the dependent variable. Age
can also be expected to be positively associated with the more
achievement-oriented MRT because older childrcn have had more time to
increase their vocabulary and learn to count, which are some of the
skills tested by the MRT. working in the opposite direction, however,
is the fact that some of th%'older children may have been prohibited
from entering first grade a year earlier due to their low ability.

We suspect that few of the children were held back from entering scho?l
at the appropriate time, andthe%7fore that the coefficient for age w}ll
‘be positive. (,,.,/

The education of a chil@)s parents should be positively assoclated

{ .
with his coénitive developch? for seweral reasons. To the extent that
the education attainment of the parents reflects their intelligence,
)

the inheritance process will lead to a p&sitive effect for education.
of barents on their children's cogniti&c development. The parents'
level of education‘may also sexrve as a p?oxy for the parents' interest
in their children‘s education, and more highly edugated parents may

therefore offer their children more encouragement for learning. Although

these ‘expectations are appropriate for the population as a whonle, the
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WestinghouSe data is not representative of all famf{lies, Only children
who were eligible for Head Start were considered for the study, and
because Head Start programs sought to enroll disédvantaged children the
parents with a college education must be atypical of the general popu-
lation of college-educated parents; these parents may be considered as
"failures" because their children are classified as_disaévantaged in
Sp{te of the college education of the parents, The implication of ‘this
sample truncation is that children whose parents are in the base groups
for the educational attainment variables may not only be expected to
score lower on the cognitive tests than children of other college~
educated parents but also lower than children whose parents are Iin some
of the lower catcgoriés. In our regressions the variables for parental
education are fncluded as two sets of dummy variables (one for the mother
and one for the father) with the highest categories (one or more years
Qf college) serving as the ;eference group., We therefore expect the
coefficients within cach set to decrease in value as we proceed from
higher to lower levels of education., If thgre were no truncation
problem we would exbect all of the coefficiogts\in these groups to be
negative, but we now expect that some of the higher categories might
have positive coefficients.

Our oxpéctnfions for the coefficien;s of the parents' occupational
status variables arc similar to those for the parents’ éducation
variables--we expect children whose parents are in more skifled
occupations to do better on the cognitive tests because their parents
arce likely to be more skilled and thereby provide more positive rein-
forcement for education in the home. There may be a truncation
problem similar to that discussed for the education variables, and

O
FRIC there is also a strong possibility that some of the observations in

Aruitoxt provided by Eic:
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the highest categories (professional and manageriallworkers) were

-

I miscoded or otherwise, the children would not be eligible for Head Start.
For these reasons we may again find that childre& whose parents are
in the reférc;ce groups may score lower on the cognitive tests than
children whose parents are in some of the lower categories. We there-~
fore’expect the coefficients within each set to deFLine in value as
we move from higher to lower levels of occupational status, and because
of the samplg truncation and possible miscoding, the coefficients for
the higher categoricsyin each group (clerical and skilled workers) may
be positive. There is one other unusual feature of ;he information on
parents' occupation. After examining the data it was realized that
some of the mothers who were not in the labor force were reported.as
having an unskilled occupation and othérs reported that they had no
occupation. This incongistency was resolved by combining the two
groups and considéring tdem all as unskilled. Thus, if é child’s
mother is classifiqd as unskilled it might indicate that the mother is
net in the labor force and will have more time at home to-spend‘with
her child. This could lead to finding the coefficient for unskilled
mother (MOUNSK) te be greater than the coefficients for some of the
other categories.

We expected the cqefficient for the dummy variable for females’
(FFMALE) to ;e zero (indicating that male and female children from
similar backgrounds will not score differently on the tests) but we
included this variable in case there would be differential development

or if one or morc of the tests discriminate against one sex. There is
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no way to determine if a significant cocfficient for the sex dummy

variable is indicative of differences in cognitive‘developmcnt or

H
bias in the structure of the test. The variable for rural area re¢si-
dence (RURAL) was included to determine if children living in rural
areas perform differently than comparable nonrural children; we had
no a priori cxpectations about the cocfficient of this variable.

Black.and Mexican American children have been obsarved to score
lower than white children‘on many ability and achievement tests. We
lack the expertise to determine if this difference is due to real
differences in ability or to cultural bias 1n‘the teéts._It should be
noted that in most of our.subsamples the black and Mexican American
children come from significantly more Qisédvantaged backgrounds than
the white children.z’B Moreover, it is likely that discrimination againgt
these minority groups can lower their performance, ant no quantitative
ad justment is.availnble for this factor. We therefore ‘expect
coefficienty for the cothnicity variables (BLACK énd MEXAM) to be‘
negative, ‘ /

Two of the most interesting variables in the regressions are \\\\\
kindergarten attendance (KIND) and Head Start (IIDSTRT). Kindergarten T
is available as an additional policy variable that can be used as a
complement or substitute for Head Start. We expect kindergarten to
have a positive effect on cognitive development, and we are especially
interested in comparing the coefficients for kindergarten and Head Start,
1f kindergarten and lead Start bo&h have positive effects upon\coggitive

development, one could exawmine the relative cost-cffectiveness of

the two policies,
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It is cogce}vable that Head Start béuld be more effective for some
ethnic groups than others, and several alternatiyes are available for
examining this pdssibility. One approach {s to stratify the sample by
ethaic group and to run scparate régressions for each group. A second
approach 1s to combine the ethnic groups and -to add dummy variables,
such as one for blacks who have had Head Start, which is set equal
to;one only for children who are in the ethnic group and who have had
Head Start. If we believed that Head Start must have the same cffect
for all ethnic groups we could pool the ethnic groups and include
onlyyone variable for Head Start. The first approach allows all of
the coefficients in the educational production function to wvary across
groups. Lf the second approach i; used all of the variables except for
the coustant and for Head Start are cons;rained to have the same effect
for all ethnic groups; for the third approach all variables (except
for-thc constant) are canstrained to have the same effeét for all
ethnic groups, In our preliminary work we have tried all three
approaches, aud it appears that the second approach is best. When the
samples were stratified by race, the coefficients for the“socioeconomic

and demographic variables did not differ substantially across ethnic

groups, so it is more efficient to pool all of the ethnic groups for
t

estimating these parameters; the only variable that consistently had a dif-

ferent coefficient is kindergarten, so we have Included a dummy variable
for blacks who have attended kindergarten (BLKIND}. To anticipate our
results, we have also found that there was often a great difference in
the effects of Head Start for blacks and Mexican Americans compared to
yhites, 0 we have added dummy variables to pefmit the effect of

llead Start to differ by ethn : group.
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3. Empirical Findings for the Primary Samples ‘

We shall now examine the regression equatioﬁs that we have fitted
for some of the more impprtant samples to determine how well our hypo-
theses have been supported. We shall examine the results of the fir;t
grade subsamples where both parents are present in detail because JE are
post interested in discovering the effect of Head Start forlthese sub~
samples; a discussion of the regressiong for the other subsamples i1s }
contained in the appendix to this thesis. The means and standard devi-
ations for these samples can be found in Table 5.2 and Table 5.3. The
information 1s given separately for the Head Start and control children
within each sample so that comparisons between the gr;ups can be made.
It is readily apparent that the children in these samples are from dis-
advantaged backgrounds. The average number of children 1is greater than
foﬁr and aveyage fa%ily income i; under $6,000 for both samples, The
relevance of the differences between the Head Start and controi children
within each sample will be discussed later in this chapter. The regression
equations where the mean of ITPAkscores is the dependent variable are
contained in Table 5.4, and the regressions where the mean of MRT scores
is the depgndent variable are in Table 5.5. The coefficients of deter-
mination (R?) for our models range from 719 to .44 indicating that a
maxiﬁum of 44 percent of the variation in the dependent variable can be
explained by the independent va;iables. The coefficients of determination
reported in this chapter are in the same range as those found in
similar studies; for example, Samuel Bowles (1970) reports coefficients
of determination that vary from .09 to .31 in his estimates of an educa-
tional production function for twelfth grade students, even when

variables measuring school environment and student attitudes are

included,

\

- | ‘f ' \
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Table 5.2

Means and Standard Deviations for Grade 1,
Summer, Both Parents Present Sample

Head Start . ' Control

Variable + Mean Standard Deviation Mean Standard Deviation
CHILD  4.69 2.10 4.12 , 2,04
INCOME 5049, 2514, 5859. 2986,
AGE, 589 446 5.95 .548
MHSG .263 L4l 416 94
MSOHS .362 481 .237 | 426
M79 194 .396 .192 .394
M06 +,092 | .290 .065 .247
MOéLER 109 137 042 ' .201
MOSKIL .032 176 .023 | 1497
MOSEMI .130 .337 | .078 _ 268
MOUNSK 794 .405 .834 Y V'
FEMALE .511 .501 490 ,501
RURAL .26 461 234 Jh24
FHSG 225 ' 419 .299 457
FSOHS 222" 416 286 452
F79r .263 RYA 175 ©.381
FO6, 165 .372 L1230 .329
FACIiﬂ(<> 041 199 045 1,209
FASKIL 197 .398 240 428
FASEMI .311 464 .351 478
FAUNSK 403 491 263 el
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Table 5.2 (cont.)’
Head Start Control
Variable Mean Standard Deviation Mean Standard DeViation
BLACK .289 454 247 432
MEXAM .133 -, 340 .107 ‘ .310
' < .
KIND 625 9485 614 488
BLKIND 194 - . 396 175 ' .381
ITPAMN - 19.13 3.52 19,30 3.74
MR 9.03 2.60 19.31 2.74
N 315 \‘“ L ’ 308
,‘\ ’
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Table 5,3
Means aﬁd Standard Deviations for Grade 1,
- Full-Year, Both Parents Present Sample .

‘ Head Start Control
Variable Mean Standard Deviation Mean Standard Deviation
CHILD 4,83 2.17 4.74 2.01
INCOME 4861, ‘ 2252, ' 5490, 26.56.

© AcE 5,97, 492 s 420
MHSG 385 489 . 304 462
MSOHS .308 464 .294 458
M79 192 .356 .196 .399
MO6 .067 252 -.088 .285
MOCLER .019 138 .039 195
MOSKIL .019 .138 .029 170
MOSEMI 173 . .380 157 .365

- MOUNSK .769 | 423 . .735 443
FEMALE . 510 .52 .539 . .501
RURAL 212 610 245 432
FUSG .508 A 304 , 462
FSOHS .260 , 441 .1§6 ; 399
F79 173 4 .380 147 .356 |
F06  .192 396 a7 .365
FACLER- | 0.00 0.00 .629 .170
FASKII, 240 429 .284 453
FASEMT 356 481 .363 483

FAUNSK .337 475 4 .245 .432
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s 4 Table 5.3 (cont.)
Head Startﬁ » AContrql‘
Variable Mean Standard Deviation Mean Standard Deviation
BILACK .500 - .502 480 ' .502
"«Z‘ . .
‘ MEXAM 192 .396 157 365
KIND 558 499 .588 495
BLKIND .288 455 . 304 | .462
- ITPAMN 18,84 3.84 19.66 4.26
» MRTMN 8.74 2,53 8.81 2.68
- N 104 102 .
4
)
N,
,/k ' | ' _— Y
L gl
i[
%

. 1
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Table 5.4

-
«

) ) N o ;
iiiv{ta et Individoual Characreristles forgGrade 1, Both Parents
resent Sawple; on Child's TEPA Score, Summer and Full Year

< . . . . o e i i e e = e e e o AR A e e

. . ladependent )
Vartable SuEae » Full Year

Hith T ~.355 %%
(-1, {-2.,720)

PR - N} L0004 A2

( L1 7000) (3,2900)
N . -

AGE v Lihn A 1,66 %% ¥
{.790) (2.52)

e 194 "2

{-.350) (-.260) 7

SRR -.508 : -.552
W JH (-.480)

-~

T - 2R -1.,22

. Coren) (-.97)
7

M PR ~.512
{-3.97} {(-.330)

M L H R -2.9%
{1.97} ‘ {~-1.39)

TR p.un ~-.901
(1.9t (-.400)

L 3u”~ O ~1.13
(1500} (-.70)

. ,'A_,‘;a}‘ .’7”_}>, "1 .80
- {500 (-1.16)

‘: ?l; \1 : ) - 1 ;"—-} u33[’
. (-, 03t (.750)

BN AL 240 1.17
(.700) (1.03)

HETEAS L34 -~1,73%
(.690) (-1.90)

zuiag -~ 003 ~.950
(-.010) (-.990)
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Table 5.4 (cont.)

Independent

Variable Summer ‘ Full Year
F79 , -.475 . -2.16%
‘ : (~.890) O (~1.99)
F06 -.905 -1.07
("11450) ) . (--95)
FACLER -.921 1.25
' : (-1.080) o (52)
FASKIL - - .01 | 576
' ‘ (-1.63) (. 490)
FASEMI -7, L o221
| (-1.90) _ (-.190)
FAUNSK -1.64%% ‘ -.040
(-2.57) | (-.030)
BLACK 2.10%* | .810
(-3.11) . (.560)
MEXAM - ~1.12% -, 469
(~1.69) (-.330)
KIND o 862K 3, 478K
(2.500) (3.94)
 BLKIND ’ -.593 Z3. 564k
(-.900) (-3.11)
HDSTRT -.361 “1.22
(~1.000) (-1.18)
BLCKHS O 1.99%4 7,04k
(3.13) 1.719)
MEXHS 1.53% 081
(1.78) (. 050)
CONSTANT 16.67 4% 12,0044
L € 13- 1) S €1 -7 9 S
Rz 186 L 374
N 623 e

Note: t~statistics are in parentheses below thelr covff{icients.

% Statistically significant at the 10 percont level,
Ak Statistically significant at the 5 percent lewvel.
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Table 5.5 « U?\

Effects of Individual Characteristics for Grade 1, Both Parents
_Present Sample, on Child's MRT Score, Summevr and Full Year

Indepeadent
Variable ~ Suwmeer o Full Year

CHILD -.073 - 199k K
(~1.430) ' ~(=2.530)

INCOME ) .00003 L0002~k
. (.71G00) (2.7900)

AGE RIVECE L1320
(3. 380) (2.120)

HHEG . 19 -~ 335
{480 {-.500)

."!.‘w‘(f}i}\ v..'f\,A'h '._9{,8
(-} 470 (-1.4100)

MG gyt ~1.050
{-1,%9711) {(~1.370)

Hen -1 hhRA S
(2,50 (-1.80)

HocLER [T -2 040
(2.0 (-1.60)
11 LB -2, 09

{ . antl (~1.95%)

PP
Laling

HORDM] A7h -1 .99 48
(1.0 (-2.04)

-
.-
o

3 e
PR R DN . [

,
4
(1.2 K

3 “d 11 AR
1) (~21.25)

FRMALY LAl gk .538%
L050) (1.740)

~~

[

HKURAL V224 .830
(.400) (1,210

FhSG 591 634
(1.640) (-1.160)

FuOHS 284 -.330
(.750) (-.570)




Table 5.5 (cont.)

Independent
_Varfable  Summer Full Year
Fia L4433 -.229
(1.140) {-.350)
FOO -.101 -.33¢
(~.220) (-.500)
FACLER -.546 2.73%
(-.880) (1.89)
FASKTL ~.795 % 1.32%
(-1.780) (1.87)
FASEMI ~1.100 %% 422
(-2.450) {.630)
Fatiay ~1.23 k% 217
(-2.65) (.310) -
BLACK ~1.55 4% ~2.04 k%
(-3.16} (-2.34)
MExAM - 724 ~1.91 %%
{-1.500) (-2.21)
I 770 & -.031
(3.080) (-.060)
HIKIND ~.578 .293
{~1,200) (.420)"
HpG IR - 245 -.256
(.94Q0) (-.480)
BLOKHYS 054 Ak 1.18%
(2.070) (1.72)
MEXHS . 796 .519
(1.270) (.570)
CONSTANT 5.49 %% 7.38 x%
- _(3.82) (2.89)
K’ .209 444
N 623 206 -

o,

Soter t-statistles are in parentheses below their coefficients.’

* stati tically significant at the 10 percent level,
Q ~= Statistlcall sigaificant at the 5 percent levnl,
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The regression coefficients in the tablcé relate the expected

change in a child's test score wheﬁ a variable is changed by one unit,
To interpret the practical significance of the cocfficients it is
necessary to understand what a change of one point on the tests means in
terms of cognitive development, In the ITPA manual Kirk et al. (1968)
offer two interpretations to the total ITPA score. For children ® to 7
years old the ITPA manual suggests that an increase of ohc‘polnt on the
mean of the ten subtests (ITPAMN) is approximately equal to a gain of three
months in the psycholinguistic age of the c¢hild, The ITPA manual also
offers Stanford-Binct mental age estimates for Lhé [TPA mean score;

a gain of one point on the ITPA mean score is also approexisately equal
to a gain of threc months of mental age., For <htldren S5 to 7 years old

a gain of three months in mental age is cquivalent to an tncreage In

I of four to five points. Thus, we can ifoterpret the ceefficients

for the regressions using the ITPA mean score as the dependent

variable in terms of gainy in pnythuiiuxuis{iv>sgr, vental apge, and

1Q. The MRT manual does xmot‘ provide ape or [0 eampvateats, but it does
rank the MRT scores by percentiles, For enteving first prade children

a gain of one polnt iv the pean MRI soore o4 appresaimatoly equal to

i

« gain ot twelve percentiies, Heenuse the repreasions with TTPAMI asn

the dependent variable are canier to dnterpret, oo shall enrfine war
discussion to the results in Tahle 5.4,

The cesfficients for the nunber of childres i the family (CHILDY
are bolth nepative in Table 5,4, as expected, and the cocfficient s
signiticantly aitferent frow zeve gt the 5 percent level for the

full~year regression, Using the conversjon tactors drscusaed abowve,

the cocefficient of - %6 for the full-vesr sample i equivalenl Lo oan
O

ERIC

Aruitoxt provided by Eic:
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expected decline of about one month of psycholinguistic age or mental
age for each additional,child in the family; this is also roughly
equivalent to a decline of 1.5 1Q points. The coefficient for total
family income (INCOME) is negﬁtive and insignificant for the summer
sample, but positive and significéntly different from zero for the
Eull—ycsr sumplg; the cocfficient for the full-year sample indicates
that psycholinguistic age will be increased b§ threc mopths f;r each
increment of $2,500 of income. Although we anticipated that the
coefficient for income might be small, we have no gooﬁ explanation for
the signitficant difference in the coefficients for the two samples, The
coefficifents for the child's age (AGE) are positive and statistically
significant, but the coefficient for the full-year sample is almost
twice as large as for the suumer sample,

Because we hnyo included the information for education and occupa-
tion of the parents in écts of dummy variables, the coefficients within
cach set must be examined together to interpret the coefficients. The
cocfficients of the variables for education of the mother are all
negat ive and the absolute values of the coefficients increase as we
proceed from higher to lower levels of education for the summer sample;
the same pattern is followed for the full-year sample except that the
cocfficient for mothers having less than seven years of education is

alarge; than the two adjacent higher categories (M79 and MSOHS). Al~
though the coefficients follow the expected pattern, the group of
cocfficients is not statistically“significant at the 10 percent 1level
for either sample, The cdgfficients for mother's occupatfonal status
do not follow the predicted pattern. For the summer sample all of the

coefficients in the set are positive, and the coeffieient for unskilled

) T
E T(j mothers (MUUNSK) 16 greater than the coefficient for semiskilled

Aruitoxt provided by Eic:
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mothers (MOSEMI). These aberrations can perhaps be explained by the

sample truncation problem qnd the coding scneme for ungskilled mothers,
but the pattern of the coefficlents’for this group is much different for
the full-year sample where all of the cocfficients are negative and
the coefficient for clerical workers (MOCLER) 1is the smallest. It 1is
apparvent that the available information on mother's occupation does
not fit into the cducat;onal production function in a stale or con-
sistegt pattern. Neither do the cocfficients for father's education
N .
and cccupation consistently conform to our expectations., The coeffi-
cients for father's cvducation behave as predicted for the sunmer sample
, +

where only the wvariable for high school graduates (FHSG) has a positive
coefficient and the cocefficients decline as we move from higher to
lower categories, but the coefficients are not statistically signifi-
cant Individually or together, For the full-year sawmple all of the coef-
{icients are pegative, but the ranking Lollows no pattern, The variables for
father's cccupation all have negative coefficients for the summer sample and
they increase in siac as we go from higher to lower categories. For
the full-vear sample the first two Qutegnrios (fiCLEK and FASKIL)
have positive coefficients and the cocflicient tor unskilled workers
is leas negative than the coctticient for semiskilled workers. Tt is
apparont- that the datae do not stroangly support our expectations
concertivg the eftfects of parental nmciucconukﬂr status, especlally
tor the full-year sampio,

Phe varigbles for ethnicity (BLACK and MEXAM) had the anticipated
negat ive coeft ix'ivn’iu tor the sumser sample, but the coefficient for

biacks wan positive in the fullevear sample, In the surmer sanple the

ERIC

Aruitoxt provided by Eic:
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coefficient for Mexican Americans is significant at the 10 percent
level and the coefficient for biacks is significant at the 5 percent
level; neither cocfficient is significantly different from zero in
the full-year sample. It is somewhat surprising that the Mexican American
children scored higher than comparable blacks in the summer sample (but
the digference is not statistically significant). Because of language
probfems, we would expect the Mekican.American children.to perform at
lower levels.S

Head Start and kindergarten are the two most important policy vari-
ables that affect cognitive development, The coefficient of kindergarten
for whites and Mexican Americans (which we constrained to be the
same because there were too few Mexican Americans) is positive in
both the summer and full—year‘samples, bu& there is a great difference
in the magnitude of the coefficients. The coefficient for the surmer //
sample is .86 wh}ch is roughly equal to 2.7 months of psycholinguistic
age and 3.6 IQ points; fo; the full-year sample, however, the coeffi-
cient is 3.5 which is equivalent to almost 11 months of psycholinguistic
age and 20 IQ points. Judging from our other results we éuspect that
the true effect is somewhere 5etween these. two values. To determine
the effect of kindergarten for blacks we must add the values of the
coefficients for kindergarten and for the black-kindergarten interaction
dumiy variable {BLKIND) . For the suﬁmer sample the net effect of
kindergarten for blacks is therefore .27, and for the full-year sample
it is -.09. Unless there 1is some selectivity bias that operates
differehtly for the two races it éppears that kindergarten is much

more effective for whites. Head Start has a negative, not statistically
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gsignificant coefficient for white chiidpen in both samples. Thg Head
Start-ethnicity interaction variables afe positive in both samples ana
thc:black—ﬂead Start interaction is significant at the 5 percent level
for the summer sample. The net effect of Head Start for blacks is 1.6
points on the 1TPA for the summer sample wﬁ%&ﬁ is equivalent to 4.8
months of psycholinguistic age and an IQ gaih;;f aﬁoﬁt 8 points,

For the full-year sample the net effect of Head Start for hlacks-is
only .82 ITPA points. It is somewhat surprising to find a smaller
cffect for the full-year program, and we suspect that this difference
may be spurious. The Mexican American-Head Start interaction variable
had a coefff&ient of .08 for the full-yecar sample so the net effec£

of lead Start is‘~1.14 fof this group; for the summer sample the net
effect of Head Start for Mexican Americans is 1.17 ITPA points, wﬁich
is approximately equal to 3 months of psycholinguistic age aﬁd 6 IQ
peints. It is interesting to note that for the summer sample Head
Start reduces the black-white 1Q differential from 10-points to only

2 points, | /

To summarize briefly the regressiocns in Table 5,4, we have found
tha: Head Start appeared to be very effective for blacks in the summer -
sample and scmewhat offcctivo for blacks in the full-year sample, but
it appeared tg be ireffective for wiites in both samples. Kindergarten,
on the other hand, is cffective for whites but not for blacks. Some
ol the other {ndependent variablesrhad the dxpected sign, but there\a(g¢y
wany uxr{cpt ions.

When the nmean for MRT scores is used as the dependent variable

the regryssions are similar f{n form to those where 1TPAMN is used. The
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only notable difference to be found betwecen Tables 5,4 and 5,5 is
that the coefficient for kemales i1s positive and. significant when the
E)

mean for MRT is the dependent variable but is insignificant when the

mean for ITPA is used.

v

4, Summary of Head Start and Kindef&arten Effects for All SamPles

‘The ITPA was designed so that is\could be Qsed for children up
to 10 yeafs old, and the Westinghouse ;egearchers administered the
‘test to‘children in all three grades; Tagle 5.6 summarizeé the effécts
of Head Start and kindergarten for blacks and whites for all ten
‘subsamples where the mea; for ITPA scores is employed as the dependent
variable; the comple;e regression results are repo;ted in the Appéndigf
Although we are primarily interested in determiniqg the 1nitialh§&pact
of Head Start, it is alﬁo important to discover if there is a perﬁfg
anent effect or 1f it decays or increases in subsequent years:\&J»” §,
have noted in Chapter 4, only a ldéngitudinal study is truly apééééi?gge ‘
for measuring the decay of the Head Start effect. Since the%r incepélon‘
the Head Start programs have éhanged~—hopefu}1y improved--and a smaller
effect for the second and third grade samples may be due to this
rather than to any actual decay. In addition, the sclection process
may have changed over the three-year period, perha)s leading to
d;fferent biases.

For three of theufou; first gfade samples Head Start has a positive

effect for black children, and these effects are equivalent to four to -

ten IQ points; only for the summer, mother only sample is the effect
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negative (and then it is élmost zerg). Thus, the immediate impact of
Head Start for black children i{s quite favorable, For the white children
in the first grade, Head Start seems to be effective only when the
father 15 absent from the home. For the second and third grade samples
the effect of Head Start is not gre;t for black children except for

the grade 2 summer sample whetre only the mofhef is present. Ihe white

v

children show the same pattern for‘the second and thirj grades as for
; p ‘ |

the first grade--Head gtart has a fairly high effect/£ reater than
one point on ITPAMN) when only the mother {s prosengland a very small,
negative effect when both pérenté are present. Thus, Head Start appears
to be effective for white children from mother-hgaded faailies and
for all black children. |
Kindergarten consistently shows a strong, pgsitive effect for
white children in all of thg samples, It is interesting to note that
the - kindergarten coefficients for white childrén remain large and
significant even through the third grade. The effect of kindérgarten
for blacks is less than it is for whites in all ten §amp1es, and is
slightly negative for two samples. There is no clear trend for the
kindergarten'effects for blacks, and the coefficients vary so much

that it is impossible to determine how effective kindergarten 1is for

black children.

5, Techniqu for Measuring Head Start and Control Pretreatment
Differences

As we have pointed out in previous chapters, a great deal of the

contrdversy about the Westinghouse study concerns the question of

whether or not the experimental and control groups differ on their

<
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pretreatment levels of cognitive development, In Chapter 2 we demon=-
o ' . »
strated that under certain conditions a difference favoring the control

)

group would blds the estimated effect of Head Start toward zero.

~Because there are no pretest scores available, the best one can do is

'

AN

to examine the vector of independent variables to determine if one

.

group appears more advantaged ptz;iQUS to Head Start enrollment.

v There ar ~several approache8; that can be used to determine {f th
Q\\

» .

groups differ in their pretreatment socioceconomic status, Perhaps the
sinmplest is to perform an ’analysis of variance for each trait of
interest ‘(such as income, family size, and education of the mother) to

see if the experimentals and controls differ on each of these variables.
e * .

¥ »

The technique we have used is called discriminant analysis, and {t isf

. used to test the hypothesis that the two groups differ significantly

oh the entire set of independent variables. fhus by using discriminant

analysis we need only test\gze hypothesis per sample.

The discriminant analysis can be carried out in the regression
’ .

tramework by regressing the durmy ‘variable for Head Start on the same
’ '

set of “independent variables included in the educational production

function, In the limiting case where there is no relationship between

the independent variables and group membership all the coefficients

would be zero and the constant would be 0.5 (assuming tqual sample size

in the two groups). Because we are dealing with a 0-1 dependeﬁt variable,

the fitted values of the dependent variable can be interpreted as the
# \ _
probability that a particular observation will be in Head Start rather

than the control group. The regression coefficients can then be

interpreted as the change in the probablility of membership in the Head



O
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Start group for a unit change in tge independgnt variables, Thus‘a
pbsitive coefficient for a variable indicates that the higher an
observation's score is on that variable the more likely the pbsorvatlon
1s to be in the Head Start group. The F-statistic for the test that
the eﬁfire set of coefficients (ex;ludiug the constant) are equal to
‘zero is equivalent to the test of the hyfothesis that the weans of
each variable are the same4in the two groups.

The results of the discriminant analyses for the first grade,
both parents present samples are founé in Table 5.7, The Fwstutistié
is below the critic51 value for the full-year sample and the hypothesis
of no difference cannot be rejected at the S percent level, You r%ﬁ
sunmer samélc the means are significantly different at the ! percent
level, so we mgst exanine the coefficients to deternine what dircction
the differences take., The coefficient for number of children in (he‘
family is .02 which can be interpreted that the probabilicy of a child
in the sample being in the Head Start group vathor than the contral
group is increased by .02 for each sibling he has, The cuvffiqéyn{ for
income is negative aﬁd stat{stically significont and indicates that
for every $1,000 of additional family income a child's prebabiliry of
being in Head Start is reduced by .02. The coeocfficicents for iﬂcomo’ﬁnd
family size findicate that on thesec criteria the wontivel group is nore
advantagedl Within a set of dummy variables, such as mother's education,
the coefficient of a variable gives the change in probability for beifag
in that group rathﬁr than the basc gronb. For example, the prebability

of a child being in Head Start is veduced by 12 if the child'’s mothoer

{
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Table 5.7 ) '

Disceimieant Regression Results for Grade 1, Both Parents Samples,
~_with Head start as the Dependent Variable, Summer and Full Year

Fu

R - AT o e e o e S e e e 48

Independent _ .
_Variable  Summer Full Year

CHLLD K 024 %% -.002
‘ (2.380) (~.130)

INCOME -.00002 ** ~,00003

(-2.12000) v (-1.45000)
Any/x""A -.056 -.019
:7 . / (~1.420) {(-.230)
IRt -.116 .195
‘ (~1.430) (1.210)
ME O ’ 052 N 131
(.620) (.800)
MT7a ~,092 .032
(~.990) (.170)
RO ~.041 -.071
(-.350) (-.320)
SMOULER -.277 .018
(~1.580) ‘ (.060)
MOSE L -.075 134
' (-.420) (.410)
MONEMI ~.045 . 090
(-.300) , (.380)
MOUNSE -.220 .099
(~1.570) (.440)
FLMALE -.001 -.021
(-.040) (-.280)
RERAL .060 ; .088
(1.220) (.580)
FHAG --.058 .289
(-.810) (2.210)
FSLOHS -.083 . 355
(~1.120) (2.570)
F70 | .049 TV

(.640) (2.140)
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is a high scheool graduate rather than If she had some college. Tt
appears that for the summer sample the control group does come frow
a more advantageh background, but the discriminant analysis dovs unot
tell us how much this difference will make in terms of cognitive
development,

The coefficient for kindergarten is subject to the satie potential
bias problem as Head.Start, and Table 5.8 coentains results frowm the
discriminant analysis with kindergarten attendance a9 the dependent
variable for the same samples as those used in Table 5,7 There is
a much greater chance that the Lindergarten .m;! nonkindorgarten
children differ in background because ne attespt wis made in the
Westinghouse stidy to equate these two groups. The Feontatistics spe
significant for both the summer and full-year sarples at the 1 oppeona
level. For hoth samples it appears that the children whe have attended
kindergarten are from higher sociceconomic backproumds on the s riterta
of family income and education of the father,

Although discriminant analysis s one way o Jetosidne 41 thare
are significant differences between groups, (1 has several wearaenses,
If some differences favor the vuﬁtrnl proup aid othess favor
Head Start chilldren, we have no wethod by whio!

3
differences. Hven if all of the evidence andivates tat s o
comes from a better backpround, dinevivinant analvove doen aet e

e vapn tud

any information oshout what
in terms of cognitive developrent. {0 per G battar pdeg ot i diiteg

x

ences in cognitive developoent that would oo bees obearwesd 1t thre
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Table 5,8

Diseriminant Repression Results for Grade 1, Both Parents Samples,

cwlth Kindergarten as the Dependent Variable, Summer and Full Year

ladependent

o NMartable o Summer — Full Year
CHILD 026 % -.007
(2.710) (-.440)
INCOME .00004 ** .00003 %%
{5.19000) (1.99000)
e.‘.(;i, .Oab —.055
(1.240) (-.750)
i
R .030 -.332%%
(.390) (-2,360)
My ~.010 -,.185
(-.120) (~1.280)
B ﬁ -.096 - 344%%
{-1.100) (-2;150)
ISIST -.074 -.541%*
(-.670) (~2.760)
MOULER .236 .320
(1.440) (1.190)
MOLE L LA51x% .019
(2.720) (.070)
MOSEMI L2TG*A .252
(1.960) (1.200)
JRAEHEEIN L256%% .202
(1.970) (1.010)
FEMALL -.009 ‘ .031
(-.250) (.460) ¥
et
HURAL ~.152%% ~.598%*% '
(~3.330) (~4.710)
FHSG -.046 ~-.051
(~.690) (~.440)
FSOUS ~,108 -.053
(~1.550) (-.430)
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had ﬁken no treatment, we have developed a two-stage procedure as an
alternative to the discriminant analysis.7 fhe first stage of the pro-
-cedure is to regress the cognitive measure (such as ITPAMN) on all of
the independent varlables for observations in thd._control groub. This
yields an estimate of the educational production function without Head
Start. Tﬁ{ﬁgfitted function is then used to form an imputed test score
for observations in both groups; the imputed scor. is formed by the formula

k
YHAT =i£lBiXi for each of the observations. In the sccond stage of
the procedure the variable YHAT {s regresscd on the dummy variable for
Head Start. The coefficient for the Head Start varjable then relates
the difference in the average test scores for the twe groups,

Because this procedure is expensive to carry out we bave only
appl{ed it to the first grade summer and full-year samples where both
parents are present. For the summer sample when ITPAMN 15 used as the
cognitive measure in the first stage, the second stiage repression

equation is:

YHAT = 19.300 = 704 UDSIRY
(183.508) (-5.047) (i
b
No= 6233 RT o= 0395, Values to parentiovoes are postatistios,

To clarify the meaning of cquation (1} we shall rvepeat the steps of the
procedure used to arrive at this regpression. The fxesp step dn the

procedurc is thav the TTPA viean score wau rogpressed on the set ot

socioceconomic and decographic variables {excluding the Head Start oand

b

Head Start-cthnicity intergsction varisbies) tor the ohuaeyvat ions to

the control group. The copstant el represston coefbioionls Were then

O
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assumed Lo represent the patimeters ol the educational production
tunction for chil(hm} who have not had Head Start, lwputed test
scores (YHAT)Y for the control children and Head Start children were
then forved by multiplying the coefficients by the appropriate values |
of the independent variables, For the controel group %‘f:' mean of the
imputed sceres is vqual to the cean of the actual scores on the ITPA
i, bot this in ol aedessat i1y the case for the Head Start ohifidren,
Then the ampured scortes (YHATY wore 1('}'[‘;:”13!’;?1(‘&,1 on the dumsy vartable for
Head Seavt (HDETRT) . The copstant in this tepressieon gives the mean of

P

the dmputed Cand actoal) HIPA seures tor the contred group; the mean of

the foputed scores for Bead Start group s eyl e the sam of Lhe
constant and the caetticient of Head Start. For vquatton {1) the vean of
the imputed seores for the controel group 1s 19,30, g0d the pean of the
tmputed scores for the Head Start group 18 18,54, The difference {o the
imputed means, the coefficient of Head Start, is -.76 poluts on the

TPA and this difference is significant at the 1 percent level. This
difference is cquivalent to about 2.3 months of psycholinguistic ape
cor roughly 3.8 19 points, Thus, for the prescol sample we find that the
control group appears to be wore abie to the extent of 3.8 [ paints,
and that this diffcerepce is statistically sipnificant, When MRIMN [ used
as the dependent \'fli;i.’ll)]t' in the first stage, tl¢u- regresston of YHAT on
HDSTRT is: L

YHAT = 9.1306 -.421 HDSIRT
(116.218)  (-3.737) (73

N = 623; R2 = ,0220
For the first grade full-year sample with both parents present, the
second-stage regression when ITPAMN is used i{n the first Stage Is:

L]

L e, .
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YHAT = 19.655 ~.688 HDSTRT
(78.650)  (-1.958) » (3
2

N = 206; R™ = ,0185
Where MRTMN is used in the first stage as the dependent variable, the

regression of YHAT on HDSTRT for this sample 1is:

YHAT = 8.805 -.438 HDSTRT"
(46 .704) (-1.630) (4)
) .

N = 206; R” = .0129

This‘alternative to the discriminant analysis thus gives information on
‘how much lower cognitive development the Head Start group would have
compared to the contrél group if they had not participated in Head
start. This procedure does not tell us whether or not our previous
c¢stimates of Head Start are biased, because we do not know which
selection procedure was uéed in assigning childfen to Head Start.

Our inability to resolve the bias issue illustrates the major weak-
ness of ex post facto evaluations. What is clearly needed is detailed
information on the selection procedures used by the Head Stért centers.

The Head Start center directors should have been required to give detailed

information gn the procedurés utilized, The Parent Interview Questionnaire

should have sought information about how the Head Start children were
recruited for the program and the reasons why the control children were
rot enrolled. If this additional information were available, we would be

in a better position to resolve the bilas issue.

N

H. supplesentary Models
" We have made several attempts to expand the regression model we
havee worked with to include more than the sociceconomic and demographic

information avatlable. The extensions to the basic models that we have

tried are adding SES-lead Start interaction terms for all socioeconomic
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measures, adding dumsy variables for neighborhoods and individual
centers, adding Head Start center chn‘éctcristicg to the regression
wodel, and stratdfving the samples by the employment status of the mother.
The extensfons have only buen carried out for the first grade, summer
. and full-~year samples with hvth parents present mainly because we have
found that our basic results were llitl‘lu affected by these extensions.,

By iacluding {nteraction QAriablug for Hewd Start andMthe socio-
coonomie aid demopraphine ‘.*.irx\sb}ug atready in the model, we allow the
srfoct of Heawd Start to vary tor childrea frowm different backgreounds,
Phe banie redel already b ludes tnteraction terns for Head Start and
ctiimiodty, wnd those aynteraction variashion have sipanificant coefficients
fooumy ol thee samphon The dnteractioar viriables e foroed by multi-
vivang the slummy varcable tor Head start by each of the n.tiwr inde-
pendent Yarviabiles, 6, tor cxanple, Head Start 1w vmore offective for
choiideeon Trons Sarai e with hyh sncotes then the coof{icient for the
tocare-dhead Start o snteractoen orm o wilh be positive; §F the offeet of

Head Stavt s pwdepondent of fanily dnoore then the cocificient of that

5 13 4 LR . H v Ty -
rteract ron variable et Lo seve, Dance we Bl abready decided that
the wthimis sry-d d Srart anrete tvoon should be goodaded o the podel
e bedted ths heepeth i chat ol ot other Hegd SUart interaction
variablion oad coetliorent Toset For o was h af the twe sanples we
»*
Yan o roytessionn uom thoas b re wn gl the gt g the Gepeadent
{ okt BT 13 : ¢ i ] . . - - P
AR S RN E N FEACEEE A IO EERR S T i i LT SN R T R84 pnlefr o bion. wis
not re sected gt thie T percovant dewed for s tonr tewvessionas, Poy
thie tallevear armle Ui fival =Ualiation rpa F ; S b andd
; . s
. Sl Lhis
b . PLoA0 for the ropresniaas derng the TTES ooan and MED sean,
21, 156

respectively., For the supier sanple the vorrespondiog statistics are
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= 1.22 and F ,77. Because of these findings we have

Fr2, 572 22, 572 °
rejected the hypothesis that the effect of ilead Start is depéndent
upon the sociceconomic background of the family.

The analysis of covariance model used in the Westinghouse model
included dummy var}ables'for neighborhood; a dummy variable was estab-
lished for each target area and’ the neighborhood was thug_allow;d to
have an effect on the test score. We have extended our basic model by
{adé;ng neighborhood variables, and we have extended it further by
adding dummy variables for indiviéual Head Start centers. The Head
Start durmy variables were added for all but onc ccnter; and the dumny
variable for Head Start was retained in the model; thus the F-test on
_the significance of the center variables tests the null hypothesis that
all of the Head Start centers have the same effect as the base cgnter
(which was selected randomly). For these regressions we included only

" those observations from neighborhoods where there were at least four
Head Start and four control observations.

For the full-year centers we found the set of neighborhood
coefficients to be significantly different than zero at the 1 percent
level when the ITPA mean is used as the dependént variable, but that
the coefficients for the set were not significant when the MRT mean
is used. The test statistics are F8, 79 = 4,24 and F8, 72 = .580,
respectively. We then tested the significance of the Head Start center
dummy variables when they are added to the equation coﬁtaining the
socioeconomic and demographic variables and the neighborhood valriables.f“j

The set of center variables was not significant when either the ITPA

g
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miean or the MRT mean was used as the dependent variable; the

corresponding test statistics are ¥ = 1,01 and F

8, 64 .660.

8, 64
The same tests Were carvied out for the first grade, summer, both

patents present sasple with simdlar resultd, The set of neighborhood
»

coeffivients fs stgniticant when either the TPA mean or the MRT mean
in used as the dependent varsable; the F-statlstics for these tests

are 1 L TETS N PUA0, e agaty, the Head Start

variaties are insi. tieant, The test statistics

*+

. for these Sers aro VL wg e boH and i‘” =« 1,20 for the ITPA
¥ £ .

EYe Y
, 2Y94

centor

pean and MED wean ueed g the dependent variables; nefther of these

values 1o slpndfroant at the 10 porvent fevel,

The drpiicaticon of the ftading that the cenver effects are all
abonut the saswe fn that cither theee 0 aet 1 prteat «deal of variatien

k1
Deween conters of 2hat the warration that exists doos npot aftect the

L .
crlilers b
i
i

ot 1 teapanse s Pt Heog

ctoon the childres's copnitive developient, An examination

s luterview Questionnaire

. . o a ¥ N . 5 L e -
[QINEERY iw.kii. W e oaprer with the Westfophouse repard that UIn sum,

Chie Jdata turatshed b the 100 Toads to rthe con tasion that there is a

Tatsie conren foave Gl wsiiniar slzaefurne cotiyveos, and gurriculug
. CRpeyrencos anoatt e ntart pregra ; Ty ocin ospite of the
homopene ity S the fnetiwiduad et g, W ot LT EOS I f\ii?‘)‘ |'K‘p}ui[
A
1 the avatiable data an atteogt shoald be ool o Ytersioe 11 certain

centvr Clndracteristies fead te tore saovess ial centers, From o the H5IQ

the vardables thar mipht afteot coppitive developient were oo ted;
a o description of the Hewd St contor characteristie variables appearsy
in Tabie &,0, Sere o the vartables of iatérost are peasured 1o

.
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Table 5.9

Description of Head Start Center Characteristic Variables

Variable Description

PUBOP 1 i{f center is operated by public school; 0 otherwise

PROP 1 if center is operated by private or parochial school,
religious related organization, or private nonprofit group;

0 otherwvise ///
\\\\ .

COLOP 1 if center is operated by a college; 0 otherwise

CAPOP ‘1 if cenler is operated bty a community action agency; 0O cother-
wise

AGEEN median age of children at entry of Head Start .

CHITEA number of children per teacher at the center

CHISTA number of children per teacher and aides at the center

CENSIZ total number of children at the center

PASTCH ratio cf parents serving 4s volunteers and paid staff‘to

- children in the center

HOMEV I average number of home visits per child per month

STVIS 1 if the center stresses improvement in visual and hearing
sensitivity, muscle development, and coordination very often;
0 otherwise

STGRAM 1 if the center stresses improvement in grammar,fvocabulafy,
communication skills, and understanding very often; 0 otherwise

STTIME 1 if the center stresses improvement in the concepts¢of time,
color, size, and functional relations very often; 0 otherwise

STINT I if the center stresses improvement in interest in learning
and achievement very ofteny 0 otherwise

SCIIM 1 if the center considers science experience to be of very
' great importance to its curriculum; 0 otherwise

MATHIM 1 if mathematics is of very great importance to the center's
curriculum; O otherwise

LANGIM 1 if language development is of very great importance to the
center's curriculum; O otherwise,

\
&
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' Table 5,9 (cont.) N
S
Varfable Dedeription .
’ :
! PROBIM L Lf problem solving is of very great Importance to the
z cmﬁter's curriculum; 0 otherwise \
MONT 1 {f the center uses Montessori metheods; 0 otherwise
. ™ . ,
DACARE I 1 the Nenter is basically a day care center; 0 otherwise
RESEN I if the ceanter has a responsjve environment; 0 otherwise
LRILL P it the center uses structured driils; 0 otherwise
ENRICH L it the center provides environmental enrichment; 0 otherwise
i oL - . ‘s - . - g i L S J/ - T Lk e s e b o
P
L)
. D
O

ERIC ‘ S ‘
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relative terms which makes {t difficult to compare responses across
centers, For example, the variables relating to the ebjectives of
the center (STVfS, STORAM, STTIME, and STINT) had the center divectoy
respond whether a concept was stressed not at all, not very often,
oft@n, or very often, Virtually all of the centers vesponded that all
of the concepts werc stressed often or very often, so to discriminate
in the model we defined the dummy variables tor this Lot on the basis
that if a concept was stressed very often the varigbhle wan set equal
to one, and {t was set cqual to zoro otherwise, Untortunately, «hal ouve
official considers "often' another mav consider Mvery often® o thes
variables may not have a great deal of mvaﬁtxg, the wame pfﬁhﬁ«ﬁ‘&fﬁarw
for the variables on center curriculum (SCLIM, MATHIM, LARGIM, and
PROBIM) where most of the responscs were either "t ;yzy preat fsportang

t

or "of some importance.'" Another problem with. the NSO {4 rhat there is

[

information about the number of hours per day that the children spend at

the center. Given the homoéuheity of the responses and loprecise {orm of
the questions on the HSIQ and our finding that all cepters appuar fo

be equally effective, we did not expect :oulcwrn rach from the qﬂgivuiw
of the center characteristics,

The analysis of center characteristics was carricd out for t
first grade, summer and {u11~yoar, both parents presest saoples. Ouly
the éhildren frém the Head Start group wore usvd, and the venter
characteristics were entered into the regressien equation with the
socioceconomic and demographic variables. Both the IPA mean and MRT

mean were employed as the dependent variable, and the regressions are

presented in Table 5.10 and Table 5.11.

.
7

L
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Table 5.10 '

* Effects of Individual and Center Characteristics for Grade 1, Both
Parents Present, on Child's ITPA Score, Summer and Full Year
P AN S A

o e e o o o + o 8

|

Independent '
B Variable . Summer | Full Year
. 1€ 1 Jear
CHILD | -.007 Nl
(-.056) (~2.834)
INCOME -.0001 L393%
(~1.2892) , (1.643)
AGE ' 650 » -.337
(1.233) (-.313)
\;& ’
MHSG _— -.504 L416%*
v (=.513) (2.246)
MSOHS -1.Y4 411
: (-1.16) (1.968)
M79 , -.614 J L460**
(~.580) (2.132)
MOG6 -2, 89%* < 267
(~-2.31) (1.153)
HMOCLER g -1.19 : .531
(~.51) L1
MOSKIL -.431 L
(-.206)
MOSEMI ; ~3,48%% 472
: (-1.96) (1.142)
MOUNSK ~2,75% 127
(-1.68) (.306)
FEMALE -.017 634
'(-.038) ' (.845)
RURAL 121 L L0%
C(.167) (.728)
FHSG 1.10 ~.992
(1.32) (-.511)
FSOHS ‘ -.161 107

(-.185) (.50%)
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5,10 {cont

9

_Full Year

T

-,998
{(~.442)

.168
(.715)

224
{1.089)

181
(.999)

149
(.771)

L1524%%
(2.641)

.590
(1.355)

n 281%
(f.770)

-.831
(~-.178)

-

229
(.798)

. 294 k%
(1.731)

-.822
(-.545)

~.204
(~.153)

-.736
(-.120)
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Table 5.10 (cont.)

1

)

3212 . 8186
262 70-

52

et - iy e e L enS 8

Note: t-statistics are in parentheses below thelr cocfficients., A dashed

line indicates that the variable was not entered because of Zero variance.

- For the full-year sample no coefficients or t-statistics arc reported fox
the drill or enrichment program because of multfcollincarity.

* Statistically significant at the 10 percent lewvel,
*% Statistically significant at the 5 percent level.
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Table 5.11
L
Efteots of Individual and Center Characteristics for Grade 1, Both
Parents Present, on Child's MRT Score, Summer and Full Year

Tedependent

Nardable o Summer . Full Year
CHiD =056 -.303%
{~.6406) (~1.869)
Dl -. 00007 L2339
(~.93200) (1.407)
:"».i-}’ » -532 ‘ -894
(1.371) (1.192)
STIE ‘ -.367 .506
' | {(-.509) . (.384)
SRURE ~1.08 ~.238
{(-1,50) (-.160)
MRy - . ~-1.10 -.356
) (-1.41) (-.023)
o, -1,80** -.137
(-1.95) (-.834)
MR 221 -, 759%%
(.129) (-2.012)
MOSE Y -.294 —_—
(-.191)
HOSEM] -1.37 . 709
(-1.05)
MOUNSE -1.21 -, 833%*
(-1.01) (-2.832)
FIMALL 470 L106**
(1.412) (1.979)
HURAL 483 . 108
(.903) (.001)
FHSG . 906 225
(1.480) (.163)
FSOHS ‘ .633 .187

(.990) (1.241)
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Table 5.1 {cont,)
fndepeadent

Varfable N Chtimaer N Foll Year

¥y LR Lhh
{1.361) (.401)

Fis = LGRS L8479

. v {445} + (. 928)
FACLER _ Lk

FASEL Ly L2l
{0011 {.146)

FASEME A PIETY L2
3 (.04 (.18
}

FAUNLE ChAE ~.512

{ (- 622) (~.374)

BLALE sl h LA L960
& {0 20 (,23%)

MYMAY VBB 119

{.HB:2) {.385)

ESRE IR : 164
TR (. 14h)
BER NG RS 453

{1.068) {(.136)

Py LG
{01

CaAver . AT .813
(2.043) (.399)

ALY RS .118
. {55 (.977)

Sl 674
{0240 (.629)

it e -, 710
gL A (”.75])
oy
AY
P s -.266
) (.04} (-.610)
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Table 5.11 (cont.)

Independent
Variable Summer - Full Year
PASTCH 306 - 282
(.875) (~.998)
HOMEVI -.715 - 256k
© (-1.036) ' , (~1.902)
STVIS « -.600 ' L1022
S (-1.133) (2.861)
STGRAM 753 -.8604*
. C(1.514) (-1.845)
STTIME -.279 .281
. o (=.521) (.480)
STINT .602 - 478
(1.002) < (~1.405)
SCTIM .109 - 660
. (.222) C(-1.059) ;
MATHIM -.155 L1171 7
(~.323) (.483) :
’ LANGIM ~1.37 -h02
(~1.63) (~,777)
o PROBIM -.387 L5811
(-.832) (~.937)
MONT : B ILE ~.199
(2.50) (~.940)
~
DACARE 641
(.840)
RESEN L9073 L1
(1.132) (.80
DRILL ~.337
( LH9%)
ENRICH AT
(. 128)
CONSTANT = 8,261k 1Y K9
{1.485) , (6B
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Table 5,11 (cont .)

¥

e .311 119
o 262 70

Note: t-stat{stics are in parentheses below their coefficients, A dashed
line tndfcates that the varfable was not entered because of zero variance.

For the full-ycar sample no coefficients or t-statistics are reported
for drill or envichment programs because of multicollinearity,

b Statistically significant at the 10 percent level,
A ostatistically significant at the 5 percent level,

L

.t
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For some center characteristics we had expectations about the ulgﬁ
qf the cocfficients, but for others we had wo a pitord hypothescs and we
hoped to learn {f the charactvriﬁiics atfected the pvriuxmancc of the
Head Start participants. It {s posauible that the dgﬂﬂCy‘ﬁpoﬂsolinﬂ the
program would affect center. effectivencss, o twe dumny vartables
{(PROP and CAPOP) were Included to tcf; this, We vxpected the effective-
ﬁess of the center to decrease a5 the child-teactier vatic (CHITFEA) and
child-staff vatio (CKISTA) fucrease, We had no expectations about the
effect of center size (CENSIZ). but we felt that tt weuld be interenttng
to test the contention Of;SmiLh and Bissell that small centers arv more
effgctive. The varfables for home visits (HLﬂEVI) and for the vatice of
parent voluntecrs and paid stati to children (PASTCH) measure the foter~
action between the child's family and the Head Start program, and we
expected the coefficients for the variables to have positive coefficients.
We expected the coefficients for the variables indicating that cwgnltlvﬁ
and language skills are considered {wportant by the progranm (vaig, STGRAM,
STTIME, STINT, SCIIM, MATQIM, LANGIM, ;Ad'PROBlﬂ) to Bave posftive
coefficients, as many past studies have found tlat preschool prog#amﬁ
that stress cognitive goals gencrally achicve the greutest galung on
cognitive and achievement tests, chardlné the general approach of the
center, we expected the day care centers (DACARE) to preoduce a smaller
effect than those that used drill (DKILL), Montessori methods (MONT)Y,
responsive environments {RESEN), ov enrichment (FSR*CH);vbuL Wi hg& n
strong rankings among the other four approaches; the varfables for
center approach were not categorized as belng mntually vxclnaivv,An;%

many centers responded that they used more than one appreoach (such as

ERIC | | .

s e —
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Montessori énd respongive eﬁvironment). Because the full-year programs
had a longer period of time to implément their curricula, we suspected
the céofficionts for the objectives and curriculum of the center would

+

be larger for the full-year sample than for the summer'sample. ’
Although {t was réalized that the Westinghouse data is not well
suited for an analysis of the effects of center characteristics, éhe
results contained in Table 5,10 and Table 5.11 are so contradictory and
tinconﬁ!usive as to give virtuallv nou useful information about the effects
of center chnractoristics. ﬁgr example, the coefficient for the child-
teacher ratio (CHITEA) is negative as expected for both the full-year'and
numéor samples when the ITPA mean 1is used as the dependent variable, but
It {5 positive for the full-year sample when the MRT mean 1s used as the
dependent variable; ‘in none of the cases is the.coefficient significantl&
ditferent from zero. The coefficient for 'the child-staff ratio (CHISTA)
ts positive nng significant at the 5 perbént level for the summer sample
when both cag&}t%ve measures are psed as the dependent variable; we can
think of no.]ogicﬁl explanation for this findiné. P;rhaﬁs the most
perplexing finding is that over half of the coefficients for the variables
svasuring the fwmportance of cognitive development in che Head Start
progran had nepative coefficients--sometimes statistically_signi{iéant.
ihis might be explained in part by a reciprocal causation model (genters
stiessed the areas in which the children were weakest), We do not feel
that this adequately explains our findings. We must‘conclude that the

Weostinghense data s totally inappropriate for evaluating the differential

etiects of center characteristics, amd that one should not make

i
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. “
inferences regarding the efffcacy of different approaches to the curriculunm
and organization of the centers frowm our analysis,

The final supplementary analysis carried out was perforued to de-

tormine 1f theve {s an interaction between the enployment status of the

" mother and the effectiveness of Head Start, For two-pscent families we
would expect-Hend start 9 be nore effect fve when both parents are
employed because the a:hi}:\i will not benefit frowm Lh(‘.’ prevence of the
mother in the heme; hopetully, HGSJ Start will provide the care and
guidance that the chitd slpht otherwise pot veeeive, Alfhmugh this
hypothesis holds for mother-headed familics teo, there i an addittonnl
cémplicution to be considered. whenitiuf:&uthex ta the only parent
present and she 15 not cuployed, ihe family must be Jeriving most of {ts

5 t , |

fncome from welfare and otheritransier paymgutﬁ; th: children in these
families are acong the waest diSJdVJﬂlﬂﬂUd‘fﬁ yﬁx.xﬂmplw, and It s
Hkely that any gbad Start-5ES interaction effect {posftive or
negative) would ;huw up for thom.

There {s vn;reutlf a greal deat of debate soncvrsloy vhether or
not mothers who are heads of houscholds shiould be vncuurngcdkKO vork or
remain at bhome with their yhuug chitdren, Many people feel that these
mothers should be vnvaux&;;d to wark by providing subsidized child care
(by Head Start proprams or subsfdfzed day cave rentors) or by making
day care expenses tax deductable. Tiors the enploynent status of the
wwther s subject o policy manipulation, aad i results of oug
analvsis can be used an ovidence o sdetermine 0 Head Btart faoa yareid
alternn{ive'tgazhu aother!s prosence fo the home. (03 Coutme we must

note that our data s net fdeasl {or such purposcs since there may be

ERIC
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differences between the working and nonworking mothers that we are unable

-

to‘control for.) \
| For‘Ehis supplementary anaiysis we used only children in the first
grade because for tﬁé children in the second and third grades the data
on the employment status of the mother are not likely to be reliable
measures of her employment statqs when her child was eligible for Head
Start, The data were stré:;E}ed by type of Head Start program (summgr
and f?ll—year), parents presen; (both and mother;;nly), and employment
status o% the mother (employed or not employed);\The analysis was not
carried out fér the full-year, mother-only subsamples becaube there
were too few observations av;ilable. We have included the same
socioeconomié and demographic independént variables in our analysis as

¢ wé have used in-the previous regressions except that the variables for
occupétion of the mother wore omitted from the analysis for the sub-
supples where the mother was not employed. We have used both theIITPA
meanfand the MRT mean as dependent variables for these analyses. The
regression coefficients for all the indgaendent variables except Héad
Start are close to those found when wé did.not stratify by :sther’s
emblbyment status, and these coefficients are reported in Tables 5.4

and 5.5 of the text and A-20 through A-27 éf the Appepdix; the céﬁplétev v

fegressions are available from the author upon request., We have sum-

marized the Head Start coefficients for the&é analyses in Table 5.12.
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** Statistically significant at 5 percent. level for black interaction coefficients.
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The.data in Table 5.12 do not sirongly support the hypothesis that
ﬁead Start is mbre effective for children of working mothers than for
children of nonworking mothdfs. Eof white children there is an apprectiable
difference-in the effects of Head Szargbwﬁen we stratify by empioyméﬁt
status of the mother when tﬁé mdther_;s Cheihead of the family; Head
S;aré has a higher coefficient for children of worging mothers when

either the ITPA mean or MRT mean 1s used as the dependent variable.

*

For the other samples of white children either the effects of Head | !

A o

Stért are greater when the mother does not work or the diffg;ouéc is
small. For black children,rHead Start was more effective Qhon the mother ék
works, but the differences are not great; whén the TTPA mean is‘uﬁed
as the dependent variable thé greatest differencc.again‘occurs when
the mother is the only‘parent presentj It. is unfortunate thar therve
" Qere too few obsérvag}oné for the fuil~year, moiher~on1y sn&ple to be
stratified by employment st&tus of the mother: for it wouldiprove
interesting to tesé the hypothesis for a program of longer éuration.
" Qur results support the hypothésis that llead Start programs can be
especially useful for mother-headed Eamtiies when the mother is
émployed, but we should bear in mind that our analyses are bascd oo

very small samples; clearly this 1is an area wherc additional research

is needed. ;
4
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7. Summary of the Appendix

The Appendix includes many of the results that were interesting,
bug not of primary importance. The first group ol tables in the Appendix
considers the use of théﬁiTPA and MRT subtests as dependent varfables
for the regressions rather than using only the mecans., Table A~1 given
the correlations of all subtest and mean SCores‘for the first grade,
summer, both parents sample, All of the subtests arc positively
corrglatgd, ranging in value from .13 to .60; thus the subtests gre
not so highly correlated as to be mea;uring the same skills
and abilities, Tébles A-2 through A-19 contain t%e regressions of the
subtests and the mean scores on the socioeconomic and demographic
variables for this same sample, There‘arc no ‘great differences between
the regressions using the ITPA mean and MRT mean as the dependent
variable and those using the subtests; the coefficients for Head Start
when the means are used are approximately équal to the mean of the |
subtest dqeificients. |

The nékt group of tables, Table A~20 through Table A-39 contain
the regressions for all samples where the ITPA mean ana the achievement
test mean (MRT or SAT depending on the grade lecvel) are used as the
dependent varfables, A summary of rhe coéfficicnts of Héad Start and
windergarten when the ITPA nean is used as the dependent varlable was

precsented dp Table 306, and the cffects are generally of the same sign
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‘U, “Ais, ot SATY is used as the dependent variable. There
v apsin cony Coses wWhere the coefficients of some of the

sy war bables {such as Income and children) do not have bhe

g titdnant repreantons vith Head Start as the dependent

o sontakned in fable A-40 through Table A-49, The test of

the wvitet of fudependent varfables {s gignificant for

of ottt tes sowples at the S percent level., Only for the

. weret, berh pareats sample §s 1t apparent that the differ-

1 wontesd pyoup. The discriminant analyses with kinder-~

b sdepemdent variable are in Table AfSO through Table A-59,

i ter ail ten subsanples are highly significant, and the

fiofioate that the children who attended kindergarten come
3
Yeoo o sipniitoantly more advantaged backgrounds. It is thus

thoat the coefficients for kindergarten attendance are

> 4

Sie tos theoge ditforepoos,

Sonoed rhe resnalysis to the Westinghouse Findings

wowe dngwe analyzed the data differently from the Westinghouse-

“tey stiwedy It is aol surprising that our results are some-

ot it malar chanpes we have made are that we have

o
.

Sac sty tferently, we have used individual rather than

win rever sneluded many more socioeconomic and demo-

vaf babbes an fudependent varfables,

artnphouse wtudy tound the summer Head Start programs to be

tired sootive . They found ne significant effect on the ITPA for
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il three g aden. T we Bad stratbtied the data o the sane sanger 4t
1 Pleely thiat we woubd bave found siellar results. However, we allowed
Head Start to fave ditferent cffectn for differeat edhnie groups and
For tother -heated taoflien, For white children from two-parent familles
the coetfiefent for Head SPart in segative but not statistically signifi-
st tar il three prades for tie suumer samples where the 1TPA mean 18
peed an the duperdont variable . For white children trow mother-headed
fardliva, however, the offects of Head Start on the ITPA mean are 2.6, 1.1,
and 1.5 for the tivst, second, and third grades, respectively. Although
only the ceeffictent for the sccond grade sample is significant at the
5 percent level, the magritudes of the coefficients are the equivalent of
over three months of psycholinguistic or mental age. This is surely an
impressive effect for a summer program. The effects of summer Head Start
for the black children were not impressive, Only for the first grade sample
of blacks with both parents is the effect of summer Head Start greater
than one point; for that sample the effect is 1.6 péints on the ITPA
mean and 1is significant at the 5 percent level. Since white children with .
both parents present comprise over half of the observations at each grade
‘ y
level,:it is not surprising that the Westinghouse researchers found an
overall effect of zero. Our results indicate that summer Head Start is
effective only for certain groups of children,
The Westinghouse study found a statistically significant negative
effect when the SAT wmedlan was used as tpv dependent varfable for the
5»!5A7¢3{!<! grade surmer samplo, We o used 1he SAT poan rather thas the

¥ !

tesdan, and s oabro foudd g sbenibeoanr pepative vffert fap the

!

O
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second grade, both parents, sumoed :anx;ﬁu; the witeor win angatiw
for both black and white c¢htidien. For the secomd prade, numicr, vathers
only sample we found a positfve but tngbpnfffoant effecr on the SAT
mean for children of both races.

With regard to the full-vear samples, the Vet toghousy stipdy found
no significant effect of Head Start oo the PP mean for the ovepabi
aw1aly$cs of the first and wecond s;r.nfevi-, Pl they did detert wipnibi

gprlen were neratidied by

cant effects for some subgroups whon the o
region, In our reanalysis we toupd o vsipatficant effects oo the TIPA
for either race when both parents are preseut, but the goefifctent “ft*l'
the first grade, mothers only presont sample is sipnfticant for whites;
in addition we found that although the cocfficients were not signiffcant,
a positive effect of at least 1.2 polnts on the ITPA nean was found for
blacks and whites in the full-year samples. When the MRT was used as the
dependent variable, the Westinghouse study found a significant ecffect
for Head Start in their overall analysis. In the reanalysis we found a
negative effect for thte children with both parents present, but a
positive effect for all black children and for white children when only
the mother is present. For the second grade samples we found no
significant effect when the SéT is used as‘the dependent variable, and
this finding agrees with thé/Westinghnuse study's findings.

It is reassuriug that the results of the reanalyses we have per-
forred are consistent with the tindings of the Westinghouse spudy; the
diserepandtos in.-t‘x:u'u the findings can be explained by the different

t
protedures noed o analyse the data, Yo believe that the reanalyses we
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have performed provide additional information that is useful in

assessing the effects of Head Start,

»
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FOOTNOTES

H t\

Cihe stratsffcatfon by parents pﬁesent is also desirable because
total fanfly fnceme is likely to iuclwde mgre transfer payments for
cothet~headed families, The stratifications we have used are égt ex-
fountive, but we have selected those stratifications that are most
Itkely to fnteract with Head Start. Some of our supplementary models
dieal further with this topic. When the Head Start-SES interaction
vatiables are added to the model we determine if Head Start is more or
fvsn effective for ehfldren from different backgrounds, In the section
with cuppleseatary analyses we dlso include a model where the data are
argatiffed by the employment status of the mother to determine if this
tartor dntfucnces the effects of Head Start.

-

3

" For exseple, the mean number of children in the'grede 1, summer,

ath payents present, blsck sample is 4.97 and the figure for ‘the tom-
pn{nhln white sample is 4.08. Mean income for the black sample is
,#7% and for the white sample it is $5,886. . ;

"Mre 1a little doubt that all of the cognitive tests (which were
ciodntatered in English) are culturally unfair for Mexican Americans.

Rl

See Hilderth et oal, (19()6, P 8).

Theeaune we have included black-Head Start and black-~kindergarten
tnteraction varlables in the model, the coefficient for BLACK relates
how rach lower we would expect a black child who has not had kindergarten
oy Head Start to score than a comparable white child,

£ '
1t has been demonstrated that the regression framework we are

nsploying i8 not the most efficlent technique for determining the prob-
abilities of group membership. Kmenta (1971, pp. 425-428) points out
that the error term {8 heterskedastic and that a linear regression
pernits tho {itted values of the dependent variable to be less than zero
and greater than one. Kmenta suggdSt-two modifications to solve this
problem and refers the reader to the probit analysis model for a third

approach fe.¢., J. Tobin, "Estimation of Relationships for Limited

Popendent Vaciables," Econometrica 26 (1958):24-36].

7
I am grateful to Professor Harold Watts and Robert Avery for their
supgestions on this topic.

,grhlﬁ result conflicts with the findings of Smith and Bissell, As
v have previously noted, it is pogsible that Smith and Bissell applied
un incorrect test for the interaction coeffic¢ients,

i
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Chapter 6

4

Sunmsnary aod Conclusions

T, Sumpary of Fldiags

The poal of A\his disnertation has been to devise a framework for
amalyzing the eftect of Head Start on the coguitive developuent of dis-
advaptaged progvhqg\ children, We have taken the view that Head Start is
an toput In the cducational production Yunctfon; we have fncorporated
Head Start Into a 1luear model of that functlon and tested our model on
the data collected for the Westinghouse Learning Corporation-0Ohio
University evaluation ot Head Start,

Evaluations of social action programs in general, and especially
compensatory education programs, are cften plagued with statistical

problems that lead to bias in the estimation of such programs' effect

i3

(treatmentieffect). In Chapter 2 we have presented several models to
"demonstrate the statistical problems that can occur in an evaluation of
the cognitive beneffté of Head Start, We have found the major probleuws

to be that cognitive ability, prior to the commencement of the Head
Stgrt program, is measured with error, or in case of an ex post facto
stpdy is not directly available. We have found that the presence-or

absence of bias in the estimate of the treatment effect is dependent

%

upoh'the selection procedure used to assign children to the Head Start
and control groups. When the control group {s sclected from a populatfon

with a higher mean level of ability (as in the Campbell-Erlebacher

O
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with the Hollingshead Index of sociocconomic sfatus and neighborhood
dummy variables employed as covariates and the various cognitive and
affective tests usedlas the deﬁendent variable. Virtualtly all of the
evidence presénted in the Westinghousg report fndicates that summer
Head Start has been ineffective and that full-ycar Head Start has heen
only mqrginally effecctive in ratsing the level of cognitive developoent
for preschool children. The Westinghouse rescarvchers canclude that summer

Head Start programs should be phased ocut and that full-year proprawms

~should be strengthened and continued, . ‘

N

Head.Start has been one of the most popular programs in the er‘
on poverty, and it is not surprising that the negative findings of the
WCsLinghousé study have elicited many criticisms. In Chapter 4 we have
rgviewed] the criticisms directed at the Westiughouse study and cutlined ‘w)>
the reanalysis of the data subsequently prcs;ntod in Chapter 9. Sowme
critics have argued that the questions asked by the Westinghouse re-
searchers are not the apgropriate ones for an evaluation of Head Stare;
they claim that by focu#id; on the average fmpact of Head Start, the
study has ignored the problem of determﬁning what leads to a success-
ful Head Start prograﬁ. We' concpr with the Westinghouse autanr& and
OEO officials that for a decentralized program such as Head Start §t is
useful to learn the average impact as‘well as the wvost oftective
techniques; in addition, the planned variation study and many pilot
projects have been funded to learn the efficacy of various approaches
to Head Start.

Some criticism has been directed at the copnitive and backgrouad

- -

instruments utilized in the Westinghouse study, and a great deal of

Rl
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criticism has been made concerning the affective tests, All three of the

'

. i ¥
{ .
snd Tidtle 15 known aboyt the validity and reliability of these instru-
rents, Because of the weakness of the affective {nstruments and our
; ‘ o
ok ot exportise dno taterpreting them, we nave edected to Cpnfine our

srudy oand reanalysis to the cognitive benefits of Head Start. We felt
that the Head Start official’s Interview Questionnaire (HSIQ) and the

¢
Fartent Interview Questionnatre (P1Q) did not collect all of the desired
fotermal fon necessary or iutvrpreting results, and in some cases the
suestbens were poorly phrased, W, therefore were unable to incl&de all
ol the Adesired infermatfon in our reanlaysis of the data. With regard to
the WHTa, there was nao qupsziog concerning the number of hours per day-
tiat the chiddren speat At the center and questionsg about the curriculum

¥

sl obtertives of the center were phrased too broadly. The major faults

Lt thee PRy are that the respense categories for incorie are too broad

\

amd dncone fs not broken down by source; the occupational codes Averlap
. ‘ 9

ated are ambiguegn, These deticiencies In the questionnaires limited our
abiiity to feclude the destred control variables in the reanalysis,
Phe sampling grecedures voploye” in the Westinghouse study have

e eritivtsed tor the selectfon of both the centers to be analyzed
S

ard the wdtvrdaasd Head Start and control children, The center selection

Procvsn Ban Poen crat forsed Locause it was necessary to screen 225

K

cwnter . Betary e final cemple of 194 could be obtained; Smith ahd

IR I

i

giy thoat tie soreening process enployed eliminated a dispro-

i

pa—

“affective measures wwrﬁakcﬁignud specifically for the Westinghouse study,
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portionate number of cffcetive cerlers, After revivwing the peéasonsa for

L

dropping conters we have concluded that g strone e can be sade fe-,w/
¥ .

the omitted centers bolng wore or leas ifective than the included

ones. The center selectdon bas also been crftted 2l bevause there wete
£

i
!

only 29 tull-vear ceonters o the Fiaal sasple, & Larger nunber of full-
year copters would have sade the estinates for fell yvear Head Start gore

efficfent and would foave peroftted o sore extensive analyats ot the
- *

subproupsy {(One of tle 0RO officialy fovelewvd 1o the study later ad-

LH
)

mitved that iU was @ wistake to include v Yew follevear centors.) The
selection of the individual childrves in the study has beon orftictzed
because it is possible that the contyad chEldres sre on AVC LI T
able than the Head Stact obifldeen gmed thar the analysin of Covar fance
would undercorrect for ot diflvgencon; this would then bedd o an
vnderestimate of the Hesd Start offocr, he sodels preseated g Chapte

2 demeastrate that diHQ"ﬁé:'«:k«:; fu o abilirty for the Heassd Stare anmd contood

N
X

- i
groups ¢ lead to bias endet sone selectton procedures, but wild oot
!

.

fn others. Phus the dnaue of a0 camant e peselved withiount baowledge

of the procvedove woed to ausbpn chibdres o the dead 5100t aod control
group,

several aupects of the ctaristeoal maivaln usned dn fhe o wtady are
subject to questian, sod we Bave sodsiod the et inphoune teneatohers’

analysts of vovatrianve eoded o several waye bor aur foaslyata

study used groaped data dn thesn anaryais, hut the wae ol ungrodg e

data s preferved because $0 §n sore el tent, of peanils the pod bandos

of variables thar caunet be weed when the duta §o preaped, and prouping

appears to otter no advantages. We fave aleo crpandid the

O

ERIC o
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E

number of socioeconomic and demogréphic variables té be included in
the analysis to include the available variables that we would expect
to influence cognitive éeyelopment;*neéd'SEPrt”ié“Bﬁf§VBHé'of’Ehe
dccerminaqﬁs,of’cbéﬁitive development and ;c should inélude all rele-
vanL.;A;{ables in our model of the educational production function, By
including all relevant variaSlcs in the model we¢ also reduce the potential
bias due to imperfect measurément of pfetreatmcnt ability. A final
difference between our approach to the'statlética] analysis and ‘the one
uscd in the Westinghouse stﬁdy is that we have stratified the data
differently. We have stratified by grade (fifst, second, and third), t?pe
of program (suwnmer and’'full-year), and psrents present (both and mother
only); we have ten rather than twelve samples because there were too
few observations to analyze the third gra@e full-year samples. In
additioen, we have includéa Head Start-ethnicity interaction -variables to
permit Head Start to have a different effect for various'ethnic"gfoups.
‘Our results for the reanalysis of the data are compatible with the-
Westinghouse findingé, but they differ because of the different
stratification used. We have found Head Start to be ineffective for
white children from two-parent fapilies, yet Head Start produced a gain
of over 5 1 points for white children from mother-headed families;
these trends were observed for both the-éﬁmmer apd fdil—year sampies for
all three grades, For the firﬁt gradé samples, full-year Head Staft had
4 positive effect for all black children, but the summer program
uppearcd‘effcctive only for black children from two;parent families.
For sccond and third gradegsample§ only the second grade, full-year, @othar
only sariple had a substgntihl positive effect for black children, but f{t

~

was not statistically significant, Thus, lel—year ‘and summer Head Start

EL

-~

~
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r
N A
appuear o have a baverable lewediate tepact on black chfldren, but the

¥ .

ehtect does net appear to he sostatned; for white children lead Start

appears Lo be effective only when the' father s fsb:wnti

fo detersine tf the Head Start and controel groups differ signifi-
centiy on their o feeconeniv statan discriminant analvsis was conducted
Cor all ven samplescs Oady Lo tives of the ten samples were the Head

vontrel pteaps crgntticant Iy different at the % percent level,

and :-)J;,iv\x-.u the 1ot prade, both garents, sursey sanple did the
diftercnces < dvarly taver the centyol proup. An alterpnative approach to
the dincrieinant eaaldveans has been devived and applisd to the first
wtada, Both patent s presont sgoaiple o The »*“ﬁfrr‘\zvu i‘-'v. '.‘mg‘x:ou‘ch {ndicates

st the Head Start obibdres woubd be expected te soore lower thaa the
¢ !

- .

cottrel childron on the vesnioive tosta 51 they had not partictpated In

Head Set; tee $ivet piade, sermer, boih parents Head Start children

Y

are eRbivated £ have svored approxizately 203 penths of prycholinguistic

3

alicd greup had they pnot participated in Heoad Starty

«

-

ape bowe s then the
tor tine tullovesr sanple oae eatipate u U1 ssenths. For wost of the
,,g’,';;s;(’jz s sl et dave eovbdenrse ol g o serious selection bias with respect

tor chyerved s harardersat §oon, Whethet L a0t thoefe 1 selection blas on

Gt ¥err e tannat snnwel, The discriof-

-
a

. Grialieard e dd o haras ey bl o
vt ’ LIS I S N ENAE i oty R iber that lh'" bindergarten
ot 2% [EECTLEPEE YT O EIS TR AT L I A A SR S FERYE SRS L BN Yrnbianiile Trakl SEER 3 [

bt Bdren o cree froes sdeodbioedy oors wdvantaged bacrgronidsg

v . .
boape thi jrelicafes rhoat o tha rigcdefparten ofieo s e have peund oate
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N - Sev- ral supplementary models were tested for the first grade, buth
parents presént samples to test some additional hypotheses, Head Start-

SES interaction variables were added to the model to determine {f ftead

iggrt affected children from various backgrounds in differcat ways; wo

found that the set of interaction variables had no signtficant effedt

.
~

' 4
on the explanatdry power of the model. Dusmy variables
for nelghborhood and Head Start centers were added 1o the model .

to see if performance varied across neighborhoods and §1€ the
’ i A
centevs varied in their effectiveuness, We found that the
I . Y )
neighborhood variablés were signiticant but that the ceater duthy

1Y

variables were not, There is no significant variation of the effvetivp-

ness of the different centers included in the Wostinghovue wple .

‘4 »

Another supplementary model was to regress the cognitive teost score o

the socioecononic and demqﬁruphic background of the children and vartables
< [

for the organization, objectives, and curricutum of the Head Start

center for children‘who’haQ\E?rticithod in Head Start. Untorfunately,

. & A /
important data, such’as length of the program, were agl avat Lab i NI

»

of the questions used to Jearn center chavactevist{os were teo hroad o

.

elicit differences among centers; thus, this part of thy analsuis

i

duced no useful results, A final supplementary analvats vas varrivd om

to determine if Head Start i3 more offvetive for obdideon whone ot hares

work; we found limited support for the hypothests that Head Srart 1o

iy e
more effective for children from wother-headed Caoilten wher !

‘mother works rather than when she vemaias (o the hoss

ERIC .-
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2. Comparison with Other Evaluations of Preschool Programs

Although only within the past ten years has the number of bre}

school programs for disadvantaged children become large, ‘there

have been hundreds of evaluations of Head Start and similar programs. The

reason that so many evaluations have been carried out is that compen-
‘'sgtory education is a new field and new approaches toward structuring

these programs are constantly being developed-and carried out. We

[y

have not sought to review these evaluations; but have relied instead

upon the .summaries prepared by Marian Stearns (1971) and Lois-ellin

-

{
Datta (1969) for the U.S. Department of Health, Fducation, and Welfare,

Datta reviews the findings of evaluations of Head Start carried

out‘betwéen 1965 and 1965, Addressing first the question of "the short-

~on

run é¥fect of liecad Start she concluies that, "Many though not all

'

studies of,summer Héad Start programs show that children's performance
on ggnera{ ability teéts ;mp;oved signifjcantly, although the scores

A typicaily did not reach the hational averages' (p. 11). For full-year
programs Datta has found that, 'data from the most recent [1969]
studies of Full;Year pfograms indicate that perforﬁance tested immedi-
ately or soon af:er Head Start reaches the national averages on tests
of. generaliability arrd léarning reaiiness“ (p. 12). In addition to
problems in the design of the evaluations, Datta notes that there are
at 1eaét four possible QXplanations‘of the gains achieved by Head .
Start children, and thése can be summarized as:

1) the children gain in cognitive development, and the gains

are attributable to the Head Start experience.

2) the gains are due to exposure to a new environment, and any
experience such as kindergarten or first grade would do as well.

~3) children in Head Start become familiar with the items in-
Q ; cluded on the posttest and therefore score higher even though
ERIC their cognitive development has not incrcased.
o .



O

ERIC

Aruitoxt provided by Eic:

, . ' 172,

A) children's attitudes toward tests improve as a result of
the Head Start experience and the gains on the cognitive tests
are a result of the children trying to answer questions correctly

after Head Start.

-

With regard to the long-~run impact of Head Start, Datta has found
that most studies indicate that the control children cdtch up to the

Head Start children by the ehd of the first year of formpl'schooling

‘(kindergartenybf'firsc grade). Datta and others offer several possible

explanations for this oﬁtcome, but there 1is no generélly agreed upoh
answer. One possibility iskthac the initial gains We}é nét‘really gains
in cognitive development but were due to exposure to the new environmént,
gain -in fgmiliarity with the skills téstdd, or a change in attitudes.
toward test-taking; if this is the case, then we would expect control
childrenAto catch up as soon as they come under similar influences in
school. Another explanation is that the control children learn from the

experience of the Head Start children; this theory is sometimes

referred to as "horizontal diffusion." Other explanations involve the

\ :
. school and home environments. The teachers may set the standards of

the classes at the lower level of the control greup, and this permits

them to catch up to the Head Start children. It is also possible that

the Head Start children react negatively to the more structured approach

in formal schooling, or that the teachers are unable to cope with the
more active and inquisitive Head Start children. A final possiblity is
that the Head Start children do not receive the reinforcewent in the
home that 1s necessary for>continuing progress in cognitive development.
Obviously the policy recommendations for Head Start depend greatly on
the reasons for the decline in the effect. |

The study by Stearns }eviews the success of Head Start and other
preschool programs for Jisadvantaged children conductca through 1971,

Stearns's findings are similar to those of Datta; she has found that

3
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most studies of preschool programs show an immediate impact on cognitive
development, but the gain is rarely as high as 10 IQ points. She aléo
concludes that there is no critical time period between ages two and six
when preschool programs are most effective, In addition, there is no ’
conclusivé evidence that the length of time that the child participates
in a preschool program sig&ificanily affects the impact of the program.
‘Stearns states that some programs are more effective than others and
that; “The more a program i{s well-formulated, well-qrganizedi and

focused on intellectual attainment and language skills, the greater are

the changes in children's intelligence test performance.'" We were unable

to verify this finding with the»Westinghouse data.,

The reviews Sy Datta and Stearns indicate that preschool programs
uéually do ﬁroddcb small, éositive immediate impacts for disadvantaged
children. OQur reaﬁalysis of the Westinghouse data has led to a siailar
conclusion, except that we detected no gains %or white children from

two-parent families,

3. Policy Implications

Head Start and other preschool programs for disadvantaged children
have remained popular in spiﬁe of the findings of the Westinghouse‘
study ana other evaluation efforts. However, the greét majority of the
evidence we have found indicates that preschool programs produce
immediate gains of about 5 IQ points, and that the effects of prgschool

education appear to last for at most three years. We now address the
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questions of whether or not Head Start has met ;he goals established

for the program and if it is woréhr of continued funding.

1

When Head Start was originaily planned, the expectations were

quite high. Stearns (1971, p. 2) summarizeg the underlying philosophy

as follows:

The idea [of Head Start] was to nip failure in-the bud with a
multi-faceted boost in a single generation. The child who thus
got an equal start, physically, emotionally, and intellectually,
as he entered school would not be subject to failure, would

not fall further and further behind his peers, would not drop out
and become unemployable, and.thus wonld not bring up another
generation in poverty.

It is clear that Head Start and other preschool programs have not come
'closé to meeting tbese lofty goals, but this does not imply that
preschool education should -be dismissed as a failure. Head Start has
produced some immediate gains in the cognitive development of
disédvantaged children, and we must determine if these benefits are
" worth the expenditures of the program. Considering the great populg<ity
%ot Head Stark, if the cognitive gains are not viewed as being greatl
enough to justify £he costs, efforts should be made to improve the
cognitive components of the program,
It is apparent that unlike many other preschool programs, Head
Start.did not emphasize the cognitive aspe~rts of the program.
Stearns 61971, p. 117) claims that:

.

The Head Start goals . . . did not include school preparation,
much less emphasize it. And it is clear that the majority of
Head Start centers did not take academic achievement as a pri-
mary goal. It was de-emphasized in all suggested curricula for
Head Start programs issued in the Federal guidelines.

Although we have found in our review of the evaluation literature that

no one particular curriculum is superior to any other, the consensus
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is that cognitively-oriented programs do produce larger cognitive gains
‘than other types of preschool programs., Two of the leading deﬁelépers

‘ _ 5
of preschool programs, David P, Weikart and Carl Bereiéer; have reached
this same conclusion in the Stébléy volume (1972). Thus, one policy
recomméndatién is that if enhapcing the cognitive‘deVelopmént:of children
is to remain a goal of HeadTStar;:more emphasis should be placed on

i

the use of cognitivély-oriented curricula, To retain the decentralized

administration of Head Start the Office of Child Development could alter
the guidelires for programs and make many curricula available to the
centers, In this way Head Start .could be made as effective as other

[N

preschool programs while retaining its unique combination of local
adfonomy and fedeval guidance, . '

The conclusfori of the Westinghouse study that summer Head Start
programs should be>phased out and replaced by full-year programs does
not appear warranted by our reanlaysis. Although we discovered some
instances where fullw~year programs appear fo be more effect;ve, these
differences are not great ;nough to merit the large increase in
funding required, Perhaps as the Head Start curricula’ become more
effective the need for more full-year programs will be more clearly
demonstrated, |

No matter how large an immediate impact is proévted by ;reschooi
programs, they cannot reazlly be considered sucessful if the gains are

depleted within a short period of time, The policy recormendations for

sustaining initial gains will depend upon the reasons for the subsequent
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loss. If the-initial gains are simply an artifact due.to the initial
change of environment'of changes in the children's attitudes‘toward
>

taking tests, then efforts must be made to develop programs that
produce real gains or‘preéchool programs should abandon the attempt tozr
affect cognitive development'and concentrate on other aspeéts of
development, Stearns suggests'thét programs where interéention begins at
even younger ages should be tried as well as programs which focus on,
the children when they enfer first grade, Some researchers,‘such as
Raymond S. Moore and Dennis R, Moore (1972) claim that children are .
not mentqlly and physically deveioped,enoqgh at age five to begin
learning to read and count; they advocate that programs stressing cognitive
development be avoided for children under six. If the gains from-preschool
programs fade because the public schools do not reinforcz the preschool
experience (or negatively reinforce it) then other actions are called
for., Stéarns (1571, p. 145) suggests three solutions to this problem:

1) change the goalé, methods, and/or content of public

school prograns, 2) make preschodl programs more com-

patible with'existing primary programs, 3) make both

the preschool and primary programs plan a sequence of
experiences under compatible philosophies.

o

A final possiqie explanation suggested by Stearns for the decay of
cognitive gaiﬁg is that the home environment does not suitably rein-

4
force the preschool experience. If this is the problem then attempts -
should be made to modify the home environment, to remove the children
from the home environment for a longer period of time, or to modify
preschool programs so that thg existing home environment can be utilized
to retain the effects of the program. Thus,’further research is needed

to 'determine why preschool programs do not produce more permanent

Q  gains,
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Preschool education remains an area where a great deal of additional
reséarch 1s needed. We do not agree with the statement by Jensen (1969)
that "Compensatory education has been tried and it apparently has
fqiled." His conclusion is premature, as the fielﬁ is too new to dis-
miss at this timé, Preschool education‘can prdduﬁe some™Ngains and
research should continue until we légrn pow to sustai& and enhance

these gains. At the same time we must realize the limitations of pre-

£
Ly

school education, As Jencks et al, (1972)‘have correctly claimed,
education will not eliminate inequality in our soctety. It is likely,

however, that Head Start and other preschool education programs can

play an important part in the education of disadvantaged children,
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Appendix : - .

Additional Empirical Results

Because éf the large numher of sémples we have considered and

the gréat number of cognitive méasures avaiiable from the Westinghouse
data, we haQe included much of our andlysis ;n this appendix rather
than in the text. This has been:done mainly‘io spare'the reader from
the task of wading through an additional 59 tables. A brief summary of
the Appendix appears in Chapter 5. There are four groups of tables in
the Appendix and a description of each group appears below.

i

1. Analyses of the Subtests for the First Grade, Summer Both Parents
Sample (Tables A-1 through A-19) !

In the Westinghouse study‘the analyses of covariance were petformed
fgr every sample using each of the{spbtests for the cognitive measures
as well as the total test scores ;;’;ﬁe dependent variables. To keep
this dissertation at a ;easonable length, we have reporfed only regres-
sions using the meén of tﬁe'cognitive tests in the text. Although
Hilderth et al. (1966) and Kirk et al. (1968) discuss the total scores
of the MRT and ITPA as being the sum of thé subtest scores, we have
used the means in our analyses to make the scale compérable_forqzhé’
total ééére and the subtest scores;\this linear transformation of the

dependent variable only affects the scale of the regression coefficients

and has no effect on the statistical significance of the regression
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coefficients or ;h the coefficient‘of &étermina;ion. The only othén
mod{fications we héve made in the use of the‘teét scores {is thét we have
employed thé mean of the nonzero subtest scores aﬁd we ‘have sWipped

all observations where three or more of>thé subtests on any tkst are |
equal to zero. This procedufe has been used because zero scores indisate
tﬁa; either the ¢hild has.not taken the subtest, or he is é§ retarded
that he is not of interest for our evgluation.

Table A-1 gives the correlationé among the ITPA and MRT sﬁﬁtésté
and means for the first grade, summer, both parents sample. All of the
correlationsﬂére positive, and the coefficients range in size from’.125
to .86%. The correlation betweer the ITPA mean and the MRT mean is ,608.
Hilderth et al, (1966, ﬁi 12) present the correlation coefficients for

the MRT sdbtests that were found on a sample of 12,225 children; the

‘correlations in Table A-1 are feirly close to those: reported by Hilderth

et al. The MRT manual's claim that, '"none [of the correlations] is so
large as to suggest that any two of the tests are measuring identical

or nearly identical functions" is subject to question. Low correlation
: ™, v

‘coefficients can be an indication that the individual tests are highly

féllible, and high correlations could be indicative of a high correla-
tion of the various skills measured by the tests.

The regressions of the subtest scores and the mean scores on the
set of socioeconomic and demographic éha;acteristics ;re cogtained in
Tables A-2 through A-19. As we would expect when the dependent variables
are highly correlated measures of similar skills, the coefficient for

Head Start when the mean of the subtests is used as the dependent
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;ariable is approfimhtsiy equal to the mean of the-coefficients for
Head Start when the subtests are used; for examplé, the coefficient
fér Head Start for whites when the ITPA ‘mean is used as the dependent
variable is -.361, and the mean of the coefficients for the subtest

effects is -.365. As we have found for the regressions discussed in

i

chapter 5, the coefficients‘for_many of the socioeconomic and
demograpﬂic variables are soméwhaflunstabie,‘and the coefficient for

a variable may be positive fér.one subfest andLnegative fq}‘ahother.
The regressions in Tabies A—Z and A-13 are also‘found in Tables 5.4

and 5.5 in the text and are also reported 1n Tables A-24 and A-25; this

repetition has been doné to facilitate ccmparison between various

\
1
l
! Y
i

groups of regressxon equations,

|

.2. Regressions of Mean Test Scores on Individual Characteristics for
. All Samples (Tables A-20 through A-39)

The next group of tables contains the ;;gre351on equations with the
ITPA mean and the achievement test mean (MRT, SAT2,” or SAT3 depending
on thevgradb level) used as the dependent variables for the ten samples,
~ As we have mentioned in the text, the data were stratified by grade
(fifst, segﬁpd, and third), type of program (summer and full-year),
and parents ;Ygsent (both or mother only); thdre are ten rather than
twelve samples\pecause there were too few third grade, full-year
children to anéi%ze. Tables A-éO, A-21, A-24, and A-25 are also cohtéined»
in the text (Tablés 5,4 and 5.5) and nééd not be discu;sed again; the

Head Start and kindé;garten coefficients of the regressions using the

ITPA mean as the dependent variable are listed in Table 5,¢ of the text,
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Réé;essions for the samples where only the,mother ié present ére
riot reﬁorfég in the text because there were small sample sizes and the .
coefficient;\did n;t differ much $rom those‘fou;d‘in the samples where
both parents are present. For thése samples thé vériableé‘for the
educatiéh ahd occup%tion of the father have been'qmitted from the
equation as they are'not relevant, Variables for tﬁe ﬁari£a1 status

r

of the mother have been added to determine if the reason for the absence.

1

of the father gffects cognitive Qevelopment. Thélréféfence‘grbup for
the marital st;tus variables is diborgeé méthers, and the dther éate~
gories are women who are separated from their husbands™ (SEPAR), w;dows-
(WIDOW), and women who wéré never married (NEVHAR).NTable'ALQZ givéi the
regfession equation ggr the first grade, fpli—year, mother only §ample
when the IfPA mean is uSed/as the debendgnt variable, None of the mari-
tal status coefficients are statistically significant, and onlylthé .
coefficient for Qidows is positive; in Table A-23 where the MRT mean
is used as the dependent variable, all of the marital sthtps
coefficients are positive, but insignificant. The coefficients for the
éarital status variables are insignificant for all 20 regressions |
reéorted for samples where only the mother is present, and the signs
of the coefficients vary from sanple to sample, .

Two versions of the Stanford Achievement Test (SAT2 and SAT3)
were used as cognitive neasures for the second and third grade»samples
in addiglon to the 1TPA, which was administered to all children. We

have only reported the Head Start and kindergarten coefficients for the

regressions using the ITPA in the text because only the ITPA can be(/
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used to make intergrade comparisons, and it is easier fé interpret ;;

. the coefficients when the fTéANiséﬁéed. It appears that both we and thé\
Westinghouse researchérs>ha§e scaled the SAT incorrectly. ﬁuc,to sdme
confusion about the coding of the SAT scores, the SAT‘sEd}eé~u$éd in
our analyses are multiplied‘by a factor of ten times the true score.
The SAT sgores reported i\ the Westinghoy§e study arc one-tenth of the
true scoreé; although they do not discuss this, it is apparent from
examining the reported scores and the average scores in the SAT
mahuelé. These differences in scale do not affect the findi&gs other

‘than changing tﬁg regression coefﬁicienﬁs by a factor of ten.

The SAT manﬁals:‘Kelly et al. (1966) and (1965), recommend che
use of the'batte;y,mebian as a measure of total achievement; because

both the SAT2 and SAT3 have an even number of subtests, the total sconé

is actually the mean of the two middle-ranked subtests. e have used

‘the battery mear] in our reanalysis because the mean better reflects. |

perférméncc on a}'vsubtésts.’The SAT manuals otfer only a percentile
chart fér inéérpﬁhting thé scores. For the way in which we have scaled
the SAT»séores a Head Start effect of I0.0‘SAT points is approximately
equal to a gain~of 7.5 percentiles: for child;en at the level of those

’%amples for the second grade, and a coeificient of

in the Westinghouse
10.0 forithejthird grade samples is approximately equal to again of
4,0 perc?nt{ies. As mentioned in the text, the only significant
coefficienf for Héad Start that we found is a negative one fcu the

second grade, summer, both parents- sample (see Table A-33); the

. ' . N *
Westinghouse researchers also. found a significant, negative coefficient

N

13
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for a comparable sample. When the ITPA mean was used as the .dependent
variable for this sample, a negative coefficient for Head Start was

found, but {t was not significant (see Table A-32).

3, Head Start Discriminant Analyses (Tatles A-40 throuéh A-49)

As we have mentioned in the text, discriminant analysis has been
U&sed to deterhine if the Head Start and concrol children_différ.
signifigantly in their socioeconomic and demogréﬁhic backgrounds. The
discrimiqént anglysebvpresent evidence concerning whether the fegression
coufficicnts are biasod; but we céﬁ makeino definite statement
concerning the bias issue based bn the discriminant ;nalysés. This is
because some’ important background variables (such as parental attitudes).

'
were not available for the analysis, and differences in backgfouﬁd are
not a sufficient condition for bias; For only two of the ten samples
can the hypothesis tha§ the Head Start aAd control’ groups hqvé the same

. PN
means on the background variables be rejected at the 5 péééént level .

Yhese two samples are the first grade, fuli—year, mother only sample
¢ N~ )

) -

éigt grade, summer, both parents sample ¢

(Table A-41), and the
(Table‘Af&é). In both cééés it appears that the control group comes
from a more advantaged background. Quite surprisingly, a positive
effect for Head Start was found for the full-year sample (statistically
Significant‘fo; white children), and a positive’effect was found for
olack children in the summer sample (see Tables A-22, A-23, A-24, and
A~25). For the other eight samples there 1s no clear evidence of
control groub superior}ty, and this reduces the likelihood of our

understating the effects of Head Start.- in our @gressiqps.
\ -
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4:MﬁiﬁHérgarten Discriminant Analyseév(Tables A-50 th}ough A-59)

Becausélwe found such'cbnsistgntly high coefficients for kinder—‘ k
sarten and becdﬁée no attempt was made in the Westinghouse study to |
match the_chi%dren who aFteﬁded kindergartep wgth thosé’who did not, .
we have also conducted-discriminant analyses for all ten samples
using the durmmy ;ariable for kindergarten attendance as the dqpendgnt/
variable. Thé résults of these ahaiyses differ sharply from‘the Head

1

Start diécriminant anal&ses. The F-statistics aré.significant for all
2eﬁ éamplés, and the coefficients clearly indicate that the children
" who attendeg kindergarten came frﬁm mofe'advantaéed bakcgrounds. The
coefficient for income is p;sitkve fb? all ten saﬁples,.andiit is
statisgically significant at the 5 percent levél for eight of the -
samples. |

There is a great deal of information that we have not included
in the text or this appendix becaﬁse it is of Interest only to a

small number of readers. The means and standard deviations of all

variables for all samples agﬁ available upon request from the author.

a~

-
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Table A-1 (cont.)
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Abbreviations used in the correlation matrix.

AUDREC
VISREC
VISSEQ
AUDASS
AUDSEQ
VISASS
VISCLO
VEREXP
GRACLO
MANEXP
ITPAMN
WORD
LIST
MATCH
ALPHA

NUMB

corY

MRTMN

[}

i)

i}

[}

Audit05v Reception ITPA Subtest

Visual Reuebtion ITPA Subtest

Visual Sequential Memory ITPA Subtest
Auditory Assoc1at10n ITPA Subtest
Auditory Sequential Memory ITPA Subtest
Visual Associat1on ITPA Subtest

/
Visual Closure ITPA Subtest

‘Verbal Expression_ITPA Subtest

Grammatic Closure ITPA Subtest
Manual Expression 1TPA éﬁbtgst
TTPA Neaﬁ “
Word Meaning MRT Subtest
Listening MRT Subtest

Matéhing MRT Subtest

Alphabet MRT Subtest

Numbers MRT Subtest

Copying MRT Subtest

MRT Mean
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Table A-2
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4
=

Effects of Individual Characteristics on ITPA Mean
‘\ "J
Independent
«Variable Coeffildient T-Ratio
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Note: The sample (623) in this table and for results reported through
Table A-19 includes those from the first grade with both parents

present in the summer Head Start program.
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bEffects of Individual Characteristics on

Table A-3

ITPA Auditory Receptioﬁ Subtest

R™ = ,1604

Independent
Variable Coefficient T-Ratio
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Table A-4

Ef fects of Individual Characteristics on ITPA Visual Reception Subtest

‘ Independent : : '
» Variable Coefficient- T-Ratio
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Table A-5

Effects of Individual Characteristics on ITPA Visual Sequential Memory

Subtest
. | ~_
Independent e
Variable Coefficient T-~Ratio
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Effects of Individual Characteristics 6n
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ITPA Auditory Association Subtestt

Independént

Variable ' Coefficient T-Ratio
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Table A~7

Effects of Individual Chafacteristics on ITPA

Auditory Sequential Memory

4
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Effects of Individual Characteristics on ITPA Visuai Closure Subtest

Table A~9
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Table A-10 y

Effects of Individual ‘Chavacteristics on ITPA Verbal Expression Subtest
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Characteristics on ITPA Grammatic Closure Subtest

Independent
Variable Coefficient T-Ratio
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Characterigtics on TTPA Manual Expression Subtest -

Effects of Individual
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Variable Coefficient T-Ratio
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Table A-13
Effects of Individual Characee¥istics on
MRT Mean
Indepéndent ’
Variable Coefficient T-Ratio
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Table A-l4

Effects of Individual Characteristics on MRT Word Meaning Subtest

Independent ‘

Variable Coefficient T-Ratio
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Effects of Individual Characteristics on MRT Listening Subtest
Independent
Variable Coefficient T-Ratio
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A Table A-16
g

Effects of Individual Characteristics on! MRT Matching Subtest
T
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Independent
Variable Coefficient T-Ratio
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Alphabet Subtest

Independent
Variable Coefficlent T-Ratio
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Table A-18

Effects of Individual Characteristics on MRT Numbers Subtest

Independent

Variable . Coefficient T-Ratio
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Table A-19

Effects of Individual Characteristics on MRT Copyling Subtest
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Variable Coefficilent T-Ratio
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Table A- 20

.

"Effects of Individual Characteristics for Grade 1, Full~Year, Both
Parents Sample on Child's ITPA Score
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" Table A-21 '
Effects of Individual Characteristics for Grade 1, Full-Year, Both
Parents Sample on Child's MRT Score
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Effects of Individual Characteristics for Grade 1, Full-Year,

Sample on Child's ITPA Score
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Mother Only
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Table A- 23

Effects of Individual Characteristics for Grade 1, Full-Year, Mother
Only Sample on Child's MRT Score
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Table A~ 24

Blfects of Individual Characteristics for Grade 1, Summer, Both
oo Parents Sample on child's ITPA Score
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Effects of Individual Characteristics for Grade 1, Summer, Both

Parents Sample on Child's MRT Score
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Effects of Individual Characteristics for Grade 1, Summer, Mother Only

Sample on Child's ITPA Score
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Table A-27 - ~

!

Effects of Individual Characteristics for Grade 1, Summer, Mother Only
Sample on Child's MRT Score
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Table A-28

Effects of Individual Characteristics for Grade z, Full-Year, Both
Parents Sample on Child's ITPA Score
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Ef fects of Individual Characteristics for Grade 2, Full-Year, Both

Parents Sample on Child's SAT Score
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2LC KHS. 10.4986 _ .B875.
MTXHS ~2,542¢ -.149
TLKIND & —1C.318. -+e970 . -
CONSYANT _21%.05 .. 5.23
2
R" . 3389
N 218
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Table A-30

Effects of 'ndividuai Qharacteristics for Grade 2, Full-Year, Mother
f Only Sample on' Child's ITPA Score

TTNTEPONTINT VARTAPLCT COEFFICIENT, 7 T-oaTIn
N T K <3 R T B 1 S .era
¢« CHILD . e22u81 o . eBES .
INC CMZ -.702113-05% ~-.022
. AGE - W41317-01 - SN 1'% S,
MHSG 2.1125 © 1,092
e MSOHS e ,2951.9 I LS
M79 .281€7 . 374
. MOE. e W1B3H2 o GOFl -
MOCLER -2,87809 -1,C59
e MOSKILL . o0 o =7,9507 . ~1e217-..
M0 T MI ~T.235Y4 ~2,5C%
e MOUNSK ~E 2T14 o =2.,008
FEMALE 2263y . 185
RURAL o = 3ET4e FURUE & & ST
XK IND 1,9371 ) . 630
2LACK. ; L =3.€8T7T . =1,117
ALTKHS ; e52122 : . 259
e STPAR. WSR2 W430 .
WIDOW 2,7190 1.74%
NTVMAR . 11CEC - o 816 ..
OLKIND ~,59412 -e212
TONSTANT h 24,824 o 7,421
b
R L4283
N 75
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Table A-3}

Effects of Individual Chardcteristics for Grade 2, Full-Year, Mother
Only Sample ¢éa Child's SAT Score

EN?FPVN?ENT VARTIAZLC

T HDISTYRT
CHILD
INC CME

- AGE
MHSG

QT FETCICNT T T.PATIC

S TS B
2.3249%
~e24972-0%. .
.. 245780 e 280D . .
11.69¢% «576

~o85TF

..« 895 _.
’1081

e MTOMS
M79

MOR e

"MCCLER

MOSEMI

MBS K T e e

=13e920 . 86—
-9.3572 ~e 394
=30 LN8S R el - T
-81.44C ~1.4132

cem2,2672 - =eCE9—
~42.FEC ~1.377

e MOUNSK

FEMALS

- ~ RURAL
KIND

CBLACK-

3LC KHS

t

i e SERAR e

HIZOW
cemee- NEVMAR -
2LKIND

N 3 0 1t R — ~1.402

4,917 e43s
~Ge2846 . . o~ 254

£.7293 «212
35,871 =1.119 - -

25,.,nc7 1,232
S N -3-Y Y - NP ¥} - S

12,977
T 4u81
~17.218

1. 266
v 385 . -
“e 522

SONSTANT T117.5¢ T T s 900 T
R? .3753
N 75
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. Table A-32

Effects of Individual Characteristics for Grade 2, Summer, Both
Parents Sample on Child's ITPA Score

TNDEPENDENT VARIAZLS ~ 7 COEFFICIFNY 7 T1oearYe

G5STRY ) L 4enTg ) -1,1320

o it e e CHILD- ¢ e e . “011"‘95“.,,‘.“...‘. N . "1;6[9_._-..._
: INT OME e1204€-0Z 2.5T4

. ABT .. e L1887, .. . .B599.._._.

MHSG ' -,11n0 A ~-,188 .

MSOHS -2 0« 322C 0 ~1lel16T——-
HTS ~.‘7?C91 "0939

e MO e e = QSINTIE o = 82T
. MCCLER 25031 167

RUE R (1+3°% 19 § VS < Y S ——————. T, S—— :
MOSEMI © #N2124-07 «CC7
—— . MOUNSK 175202 286
, FEMALE ' -s717%713 ~24525

e RURAL o o =e8CC14-0Y . ma 245
FHSO ~-e212529 -e 433

e FSOHS o =~ 3C1TY-91. . =4QEn
F79 -+3F17°-01 ~-e1l7¢€

FCH —2368572 -l.45%2.
FACLER 24387 « 277

' e FASKIL . . ~oBEGAB8. =~ e 990 _
FASZMI -1.0394 -1.547

e FAUNSK ~1484097 . e = 24082 ..
KIND ' 1.4615 4.C75

. SLACK. = s B ATEE ~ o326 — —
MEXAM ~1.1482 ' -1.763

S BLCKHS. . o . -e26C83-01 . . . =e13C. ...
MCXHS -.FEUCQ -.771

CPLKIND e o=1af€Y3 . L =2.3BY .

pd CONSTANT _ 27,729 9,727

R .2057
N 635




Table A-33
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Effects of Individual Characteristics for Grade 2, Summer, Both
Parents Sample on Child's SAT Score

INDCFPENDONT VARTAQLE

COEEFICIENT

T-CATYA

TTTTTTTTTTTRASTYRY T T T AL .s3s T T T o2,629
CHILD W27578 W2€2
TNC OME »14527-02 2.17¢
. AGE . . ~.5u480 —e 201 .
MHSG -5,0385% -e61?
— e MSOHC =21 082 1 ——~r*~—~~‘—»--'—~~«-—»ﬁ‘~2 T84
M79 - -17,9°¢C ~2.C%9
CMCB e -17.,932 . -1.767. .
MOCLER LA . 305
- HO.CKIL~~ e e "3-8777 - - - e 213~~~‘ -
MOSTMI »22917 .C1l4
e MOUNSK B < L — -.030
FEMALS 12.647 3.7C2
-RURAL 2.1€26 ... - e5851. .0
FHSS 8,6016 1.48¢
. FSOHS 743220 1.2C7 .
F7o -2.5416 -+ 391
) FLE _ — 162223 188
FAZLER ~1,€r9ap - 320
FASKIL -13,112. .~1.611
FASCMT ~11.265 -1. 397
FAUNZK - -17.203 -2.079
KIND 3,444 9 1.955
R ~ VALK o~y ,e2a = 2.086_ .. __
MIXAM ~-2,27219 -1.180
2L KHS EoeS1432 . 803 .
MZXHS. 1.463¢ 141
BLKIND . ~10.C170 -1.27¢
CONSTANT 132,35 . Be8Ee
)
R” L1857
N 635
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“ Table A-34

Ef fects of Individual Characteristics for Grade 2, Summer, Mother Only
Sample on Child's ITPA Score

TNOCPENDINT VARTARLT cgscrtc:rnr o T-QATIO

GECTRT T ,hmi:iiqéumwimw O C Tl

CTHILYD S ~.5012°¢ ... =2.8605
TNC CNMT «5%072-03 1,255
. AGT ) - .2798¢C - - e Q38
"MHSG ' W57 ° . 4co
e MNMSOME e = SRR = o306
m79 -1,027} ~+748
-M06 - - C -1,F20 . . .. - ~e Q1R
MOTLER £,7902Y 2.2E0
MOSKTIL S £.7R33 T £ X N
v MOSTHY C.7657 2625
e MOUNSK e B e SRR L e 20888
FEMALE ~-1.12¢1 -1.911
uRAL : . LUlrne2 46T
KINC 1.94C2 7.1CS
PLACK B . =e348CE. . -e696. .
2LCKHS ~e (0232 ~e 538
L TTPAR e =W DY e = le 4
WIDOW 32125 . 889
NZVMAR : ~e.3%52CE o ~e861. . . ...
2LKIND -~ 12992 -.283

CONSTANT ‘ TR 2T R v

R L4125
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Table A-35
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Effects of Individual dharacteris;ics for Grade 2, Summer, Mother Only

TROCPINICNT VARTIAZLC

TTUHSSTRYT
CHILD |

INZ CME
AGZT .
MHSG

COTTFICIENT

¢

R WG £ I

~4,1792
.135€2-07
°o,7208.. . ...
20,0377 ’

j T-OATTO

1.00r

_=24002_ . .

1
-3 -
c4E1

SRS VX Yo £1 XS U Uk £ 1} : ¥ « SOUSUN. § - J—

e AQUN SHC

M79

LMRE L
© MOCLER

MCSKTL -

MOS MY

"9.‘:’46“
_=1.87%282 _.
42,019 '
42772

454771
SV B Ba - -

FOMALE

2URAL .

KTND

JLACK .

TLL KHS

NIVMAR .

2LKIND

TONSTANT

.=13.583

—0397

l.0C0°0

RS £ PR

1.084- .

l.4cr

1.,0276 !
16,424 .
1c.14y 7
W4CTE

4,0271

L=2.7%28

-c.8959

£6.6550

omle €O

«125

1.174%

+C26

. 227

1483
BUUR L% J—

e SSPAR X286 o le288
HIDOW -

—e 2T

~e 35“
. 690

i
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-

Effects of Individual Characteristics for Grade'3, Summer, Bothw
Parents Sample on Child's ITPA Score

TINPEPENSTNT, VARTAGLE

T eQEErTCIENT

TTTHCSTRT

INC CME

JCHIWD

-.21763-01

L o? 576 1 .
1420 2-07%

T-QATIO :
. T-PATIO BN
~+0US ’
% -c.s84
1. 749

CUAGE .t WSS 483
MUSG -.94039 -.80%
MEOHS =1.8C057 EPRLY S
V.79 “2.8776 "2.“8?

R MCB o

MO LER
e L MCSKIL
MOSEMI :
i M OUNSK

o= 3e 7324 T

-2+ 3CE5

L -.I0701 .

-1,2781
'"Mfog»“ SC~‘ e

FCMALE

e - RURAL-

- FHSG

. FSOHS . T
F1e

FCR

SRR ,__.;,.M e

SO .

~2 791~—~—‘-—-

°'.¢ 292

R — A 1§ - SR
“oe 821

"-0‘512-

«SE181~01

-.3274%

=10 3200

-+37%62

FACLER

CASKIL .

cFASEMT

CFAUNSK e

KIND/

SLCKHS
MEXHS
LCRLKIND

CONSTANT

e mme _‘:l .-1-1—3~7

= e32608

° 168
it g T
-1.213
=1e669
e 1}5 C *

—eICUCE =814

N “0771'45

.e1008Y. .

-+ 0312

- “03756“@-_ —_—
1,973¢2

~e82E
#10.
e 318
e 038" — e
3. 455
=2s210

~-1.7172

. . «8032% .
-e1E0118

. '02592C~‘~‘- N

22,266

~1l.4fe
S -2 - 1 'SR
b ) Cg-’
e 3C2—~~-~-~~.

3. 38¢

¢

. 2673
426
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Table A-37

Effects of Individual Characteristics for Grade 3, Summer, Both

Ed

Parents Sample on Child's SAT Score

e

" INDTPFNDTNT VARIASLUS ™

“‘""’ﬂfﬁ?fh?"““"*"""‘"f

“‘i_M__H CHILD R G

INT oML

Y . | + A
‘ MHSG .

e MSOHS

———m et

g

COEFFICIINT

T -.su45e6

'---QO 57" 3

's

qeoATio T

- CTT

BT -3 SN
2.C40

- '0893-«- S i

~23.,017 -1.49%

-33,63S o = 2,388

5.714°}
«26194-~-C?

479

CMO6
MOCLE®

e S MOSKTL
MOSEMI

e ___MDUNSK

-4 ,NC 2 . -3, 191

= 2e68Y4 . .. .
~4,3797 -, 168
847725 .. .. » 318 .
~-27.024 -. 381

- 12 » 89 3 it e i e T2, '.SS.IM,-,_W

FOMALE
RURAL - e
FYSS

e ESOHS

F79
FOE

19.716 1,173

3.202C e 820 .
-26,3%9 -24375
-22,475%5 ~2.554
-24,31%7 -2.051
=29.21T% 20280

OO ENUNIEP——

FACLER
. FATKIL. ..o
« FASEMT
FAUNSK .
KIND

e 2VACK

MTXAM
BLCKHS
MIXHS
CLKIND. .

CONSTANTY

=191

11,3817 «633
2.158% +142
- 20 51 9 2 ~ e 1 79
-l.521%. ~-+111
F.£962 1.162
-1%,303 . =1.813
~-45,221 ~-2.699
- —14022
« 857
~"09C1

17,269

_381.82  6.882

R2

N

.2895
426
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Table A-38

Etftects of Individual Characteristics for Grade 3, Summer, Mother Only

__Sample on Child's ITFA Score

PR . et e T .Y,,h._.;,,_
CWATRERTTNT VARIATLS COLTFICICNT FoATTO

Cwverer 7T Tiierer IR

ARILD ; -,34127?-C1 ... _..—e«S08.__
TN?‘QHT B .?7187'03 0995
Aot 32697 4523 .-
M <o 1.369%2 s 7086
wegis T DTS & U I— Y /S
M7a .c2220 . 266
upre 1.00C2 e 0 439
wen LT —£, 7130 ~1.827
giaiiﬁ S2.4432 . o =e883 .
MOS T HI -3, 0754 ~1.5C5
MAUNSK e m U BT8R S .-% - X, S
FOMALE $1un22 “ »132
RURAL . . | L3102 = 0278
KIND 1.2323 » 9321
TLACK v ~Q2PLET e = o B3R
"Lt KNS ~2,LC8 4 ~1.26%
CEPAR o WTASH2 o632
WTOOW L41001-01 .032
NTVMAR T T2 I £ N—
LK THD -.70691 -.432

FONSTANT ‘ " 24,78¢C 4,n8s

£ . e e e o S 7

L1873
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Table A-29

Effects of Individual Characteristics for Grade 3, Summer, Mother Only
Sample on Child's SAT Score ,

[}
\]

TTNDEFENTENT VARIASUD COEFFZCIENT 7  T-oaATTIO

TTTUHSETRYT 3, 2121 . SU7
S CHIWD o o esC2T .. 6287 _ .
TNC OMZ e JUEEE-(2 1.11°
e AGE L 14891G .. ,266.... :
MHSG 2, 3541 U2y
— __MSOHS 1,992 83 iGN
M7 sETC?2 : WLh2
. [o] J : 27 ,2¢C . : - 1.0%C - .
e MOSKIL e e =10 20 2 el =2, 308 .
MOSEMT -692,52¢% ~2.342
e _MCUNSK 2E 2 T M . =2,200
FIMALE 1<.,142 1.827
CRUAAL - 230610 1,363
KIND 1.779%4 118
2V ACK s .= 18 41 Y IO < 4.5 S
e . STPAR SRS, U/ S 3 15 : SN T ¥ TS S
WIDOW 2.9C2Y4 , 278
e UNSVMAR 11.772 ... ... . ,104
2 LKIND -2.C0156 -, 108

CONSTANT 237,32 . 3,503
R? .2753
N 114



Discriminant Regression Results for Grade 1, Full-Year,
Sample, with Head Start as the Dependent Variable

Table A-~40
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Both Parents

"TNDFPTNDYNT VARTIADLT

TTTUMILD T

TNC OME ~e?591 20y -1.,4%2
AGT -e10U4272(-01 -+ 234
MHSH s1047¢ 1,214
MSOHS 17117 .8rn
MO W TXGAE-DY o WAT
Y. - T1141-01 -. 315
MOTLER W1770€-01 .52
MOSKIL el 740G f412
MOSESMI $20117-01 . 382
MOUNSK «2020€-01 L4292
LESMALS =W 21717-01. . =¢281_
.275190-01 .57¢9
?ﬁzéL $201372 . 215
FSOHS « 35507 2,573
F19 «134C 2 2.143.
FG6E « 774292 2.078
FACLER . = E4ADS 1,888
L FASEMT ~e241720 ~1.43%.
rAUNSK ‘ul-‘}?S "3783
KIND W27020-01 . 124
2 LACK W1€£17-C1 e 124
UMIXAM o .752392-01 - 424
CONSTANT c4x294 . 73C
2
R™ . 1004
Festatistic 8417
24, 181)
N 206

COCPFYICIONT

RTEAMA B gt~ A

TaPATIO

T =130

)
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Table A1

Discriminant Regression Results for Grade 1, Full-Year, Mother Only
Sample, with Head Start as the Dependent Variable

INDTRFENDCONT VARIASLE T COEFFICTENT TTTYIeATIO0

CHILD . 71997-01 2.01%
TNCOME . eWOuTS=C6 D07
. AGE < ~,222771-01 -o154
: o MMSS . = 7HM184-D2. = 021
o MSOHS -.16458 -.714

M18 =,20711 ~el165
M7 B 2768 Y .799

o MOZUER e = @ EO2L e o= 1o GBA
40S K IL -.762CC -1.125

e MOSEMT e WLUR2H 250
MCUNSK ~.37627-01 -s15C

FEMALE .23229 1e224

e e e enn }‘(INQ. e ot o i e -"03 7595731-~ e ,493.,..._.
OLACK ~.12712-01 -.159

L SEPAR. = 38228~ 18Ry
WIDCW -.79717 ~1.867

~

NEVMAR ~+32421 =14,3C%

CONSTANT .3748¢C +858

R2 .4133
F-statistic 1.879 '
8, 48)

N 67
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Table A-42

Discriminant Regression Results for Grade 1, Summer, Both Parents
Sample, with Head Start as the Dependent Variable

CYNIDCPTNTINT VARTIANLT SOSFFICIONT T-RATTC
TTewIilo 0 T u 1S -0 ’ 0 o.382
. _INCOMT -.17586-04 S =2.117
AGE ~,5618°-01 ~1.42C
MHSG - , -.115€2 . . =1.429
MSOYS WEP477-01 W €27
TS & & NSRS LB 1.5 S5 E.-3 4.5 SEINNSUUS A - § - B S
MC6 -.41371-01 ~o 340
, MOZLER - 7682 ~1.578
{ V,O‘:V_IL -.75”99-31 '-.‘021
\ L MOSTMT A : ~ 4521401 . -.299 ..
/// . MCUNSK -,219249 ~1.574
| e ECMALS = 1442102 = ,026 .
& RURAL LS0120-01 1,222
. FHSG ... ... . . ~.S72985-081 . L eg214
C FSOHS -,27602-01 -1,115%
. F1Q . Ju2112-r1 ; JE4L .
/. FO6 -, 4012£-02 -, C46
FACLER alAY 14,392 .
FASKIL 1122°¢ 1.2€8
e FASEMI o L1354 . 1.827 .
TAUNSK .22010 . 2.416
KIND . . o L57E0€-01 A oo 1,318
TLACK ~-.%1219-01 -.414
_ O MTYAM o a2£8T18-01. 39y
CONSTANT 89432 2.16¢
R .1017
F-statistic 2.821

4, 598)
N
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Table A-43

Discriminant Regression Results for Grade 1, Suwmer, Mother Only
oo Sample, with Head Start ag the Dependent Variable

[

Q?NDYPYNCENT VARTAQL T TOECFICIONT T-2AT7TT0
/ " N e
g e MCHIXL'C . J P ,v";77“?7-_0,2 R e .«-. T
TNZ CME ‘ . =1 AYE -4 . ~+682
AGE ~e17220-.01 -2199
MHSC : ~.212C02~C1 : ; ~+0862---.
MLOHS ~yhtf§a-01 -+ 196
MTG o WBIEZO=C1 e .e155...
Moy . 11192 285
MOCTLER ~+17P8Y . ~+393
MOSKTIL - 50166 -1.194
MQSTMI ~ 22162 . ~-e5585 ..
HOUNSK -y 479rna ~1.103
FIMALE .. . L =e XA -2 L =820 .
RUIAL LAC2E 301 «+ 587
KINC 2127C ¢ ‘ 1.208
PTLACK ~+11829 -1.1%
TTPAR LJHEOZN 01 . u4Ce
HITOW «127190 e 7612
NIVMAR . P . 1851¢ . Y a 288
CONSTANT 1.11C1% ) 1.779
- ’
R’ . .0951
F-statistic L7240
<08, 120 ‘
N 143
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Table A- [;[;

Discriminant Regression Results for Grade 2, Full-Year, Both Parents
Sample, with Head Start as the Dependent Variable

TNCEFENDENT VARTACLS COCFFYCTENT . T-PATIO
TTTTTTTTTEHILD ) B 7S T Tl R T & 1
_ TNZOMZ . -,11980-04 . =a787
ACE ~-,13R€€ -1.92%
. MHSG. -e12229 . -,832
v MSOHS - 4E454-01 -. 310
I ' 4 I N =Ty 214107
MO E -oh12072 -2.072
MOZLER : «221% ¢ . . L5610 ..
MOSKIL -.70127 -+9334
~ L MOSENT -e19281-02 - . ~e016-. .
: MOUNSK ~o7 470701 -. 281
e ETMALE e WB2BEE=CY . . 880
RURAL ~.3047C-01 ~-.797
FHSG ... o ~e822C7-012 . ~e 70
FSOMS 7586 4-01 . 522
F79 . . ... . =e27c20-01 L ~eB19. ..
FC6 -.122€ Y -+ 802
e FACLER o . o354 TU~-01.. .e-328
FASKIL «S7€55-C1 . 369
O FASEMY . QIDP13E . ... _.878...
FAUNSK .104c8 .681
CKIND . ~oB4819-01 . . ~,.8§22
PLACK .125315-01 v 124
e UMEXAM . 425227 . _1.799_
CANSTANT ~ 1,458 ~ . 2.52%
R? 1274
F-statistic 1.174
(24, 193)
N ‘ 218
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Discriminant Regression Results for Grade 2, Full-Year, Mother Only
Sample, with Head Start as the Dependent Variable

TNCEPENSENT VARIAILT

——— M8

DU 2 9- § 1 S

o NOYMAR

TTUCHTLD

TNC OME.

GE

MSOHS

Moe

MOSLER
MOTKIL
MOSTMI
MOUNSK

RURAL

CKIND

2LACK
SEPAR
HITOW

~ CONSTANT

R2
F-statistic
(18, 56)

i

S MHSG L

CCOLFFICTIONT

. #?E719-CH4
'079?19

- —e1CU57-01

s1EL29

c37uc Y
"-15}33
o 3282C
HCT7E S
2u582

«32750-01
-.127e8-21
+1212¢C

R -.11319?

. ~e13C074 .

«207T71
2.4704 .
3413
1.612

75

. 7721631 -

T-RATIO

2,486

o692
“20577

SR 1S S
667

= B ZDC2 LY e L T

1.030
~ 3“7
« 811
1,161 -
o773

e e W2 -CY = o320

« 378
-~ e 0T
£ 822
me 678
1.C%9

e i e e e o e o 0 e+ e 5 5»1,_-‘* e

3.1%1
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Table A-46

¢ ,
Discriminant Regression Results for Grade 2, Summer, Both Parents
Sample, with Head Start as the Dependent Variable

CINDSPENDINT VARIASLE LOIFFICIENT . T-°ATIO

CRILD L THTC-C1 1,737
o UUINCGOME . =.58428-0% .. ~J740.
4 AGT -.117€9 -1,15¢%
e UMHSG ... . 41BE82 . ... ... 1e91C.
) MSOoYcT .7032¢-01 L7107

SE—— 4 , I, 1 o3 - 3- SIS & &
M0 6 «22309-C1 C777

MO LER. ... . = QUDTY . =203

. MCSKTL ~4¢327210 -1.512

e MOGEMT L L= Q1T =2.151
MCUNSK -e 12222 » ~1.736

— e ETMALS 52400 =1.316_
QURAL -e263234-02 -.Ct8

CHSG - e ‘.2699 '3‘01»«- - L R »"0388»“

FSOYS .15382-01 . 506

LF1S. e . @ X TAY A0 e . 023

, 13 J453E0-01 «535

- FASLER o 10242 e 0 821
CASKIL +32238-01 . 337

e FASEMIL. ... . +81939~0Y _.. . ___ ... .B51.
FAUNSK LER5£1-01- ' .7C5S

o UKIND o ay2b489-02 . ~e04T.
PLACK ~.68722-02 ~oll1

MIXAM - -—e241892-C1 e369

. CONSTANT . 1.423€ - 4.383

®2 .0533

F-statistic 1.432

(24, 610) | \
N 635 !

V
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Discriminant Regression Results for Grade 2, Summer, Mother Only

Sample, with Head Start as the Dependent Variable

TNOTPOMDINT VARIASLT

COZFTICIENT

T-°ATIA

PTTTTTTRATOD T JT6eTSRYT .687
;, TNT OME. L1017 ~Cy o627 . .
. MHSG. .. .580928-01 . . . 287 . .
, MSOHS .7°48C~C1 .« 327
e MT8 ~e24799-C1 . =,341
MOE 14007 o454
e .. MOTLER . @298 GTRLee
MCSKTL .17104 e 354
e MOSEMT . V3ETCT o 8TO
MCUNSK L2P04 € .722
— . _ELCMALS L400EC-01 ~420
RURAL «39914-02 N[
CKIND =109€9 o ~1.068
TLACK WS3YP Q2 047
CSEPAR .. e WYBAYY Yo 4BT
WIDOW 14683 $9112
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Table A48

Discriminant Regression Results for Grade‘B, Summer, Bbth Parents
Sample, with Head Start as the Dependent Variable
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Table A-49

Discriminant Regression Results for Grade 3, Summer, Motﬁe}}Only
Sample, with Head Start as the Dependent Variable
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Table A-~50
Discriminant Regression Results for Grade 1, Full-Year, Both Parents
A Sample, with Kindergarten as the Dependent Varfable

TNRCPENDONT VARYIASLET COEFFTCITNT . T-PATIO
CYILD R A £ 75X oo v S % 1. R
TNC CME N _ «31126-Cl 1,987
AGE ~e55207-01 - 750
COMMSG ~eT172 . -2,361
MSOHS -e1852€ ° -1,277
N MI19 — - I4208 =248
: M6 ~oS4NTE -2.75%
. MOCLER... . .37021 S 14107
. MOSKIL - Lloyza-01 . 067
e MOTTMT 2516 .. L2073
M CUNSK 2C1€ 9 1.007
FEMALS __~"w-~.3ncri 01 JHEY
QURAL : AL -4,702
CFHSG.._ . . ... =.f117C-012 _ B T'S O
FSONS : ~-.%2821-~01 ~o 431
LFTe -u8€7C2-0Y . . . ~e616 .
FO6 -.1090€1 -1.337
e EACLER. o W281E2 . eB25 .
TASKIL 47535-01 _ . 31€
o FASEMT__ .. s2yre-01 _ $224. . .
FAUNSK ~ 2421C-01 s 159
CBLACK . =e3260C. ... ... =2.797__
MCXAM ' ~26349 . ~-1.883
ONSTANT R VS-S S A/ 2,343
R 2694
F-statistic 2.918
(22, 182)
l N 206




238 -
Table A-51

Discriminant Regression Results for Grade 1, Full-Year, Mothef.Only
Sample, with Kindergarten as the Dependent Variable
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* \ :
Discriminant Regression Results for Grade 1, Summer, Both Parents

_Sample, with Kindergarten as the Dependent Variable
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Table A-53

Results for Grade 1, Susmer, Mother Only
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Table A-54

Discriminant Regression Results for Grade 2, Full-Year, Both Parents
Sample, with Kindergarten as the Dependent Variable
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Table A-55

1

Discriminant Regression Results for Grade_ 2, Full-Year, Mother Only
Sample, with Kindergarten as the Dependent Variable
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Table A-56

Discriminant Regression Results for Grade 2, Summer, Both Parents
Sample, with Kindergarten as the Dependent Variable
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Table A=57
Discriminant Regression Results for Grade 2, Summer, Mother Only

__sample, with Kindergarten as the Dependent Variable
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Table A-58

Discriminant Regression Results for Grade 3, Summer, Both Parents
Sample, with/Kindergarten.as the Dependent {fariable
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Table A-59

Discriminant Regression Resultd. foy Grade 3, Summer, Mother Only

Sample, with Kindergarten as the Depen

Variable
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